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THE  BRITISH  TRUST  FOR 
ENTOMOLOGY 

extends  a  warm  welcome  to  all  members  of 

THE  Xllth 

INTERNATIONAL  CONGRESS 
FOR  ENTOMOLOGY 

to  be  held  in  London 
July  1964 


The  Trust  extends  a  special  welcome  to  visitors 
from  overseas  and  hopes  that  they  will  find  this 
Transaction  by  Professor  O.  W.  Richards  on  the 
entomological  fauna  of  Southern  England  of 
special  interest  during  this  and  future  visits  to  the 
British  Isles 


THE 

BRITISH  TRUST  FOR  ENTOMOLOGY— 
WHAT  DOES  IT  DO? 

The  formation  of  a  British  Trust  for  Entomology  was  first 
seriously  discussed  at  a  meeting  of  the  Entomological  Club  on  8th 
October  1953,  when  it  was  agreed  that  there  was  a  need  for  such 
an  organisation  and  that  the  Club  should  take  the  initiative  in  its 
formation.  Those  entomologists  who  have  also  an  interest  in  birds 
will  already  be  well  aware  of  the  value  of  the  work  of  the  British 
Trust  for  Ornithology,  which  is  now  over  30  years  old.  With  a 
membership  of  over  3,000  it  is  able  to  give  powerful  support  and 
guidance  to  ornithologists  and  publish  the  results  of  their  various 
co-operative  enquiries. 

The  plan  to  form  the  Trust  was  publicly  announced  at  the 
Verrall  Supper  in  1955  and  the  Verrall  Supper  Association 
generously  provided  the  initial  funds  to  cover  the  legal  and  other 
costs  of  its  formation. 

The  Trust  Deed  of  the  British  Trust  for  Entomology  wTas 
therefore  drafted  to  provide  for  a  wide  range  of  activities,  in  the 
hope  that  it  would  soon  give  entomologists  an  effective  means  to 
co-ordinate  the  enormous  mass  of  basic  information  about  British 
insects  already  known  to  amateur  collectors  and  observers, 
and  encourage  them  to  co-operate  on  a  local  and  national  scale  to 
study  problems  of  common  interest  and  to  publish  the  results  in 
a  form  most  useful  to  themselves. 

On  22nd  June  1956,  the  Trust  was  incorporated  as  a  Company 
limited  by  guarantee  and  not  having  a  share  capital.  Its  objec¬ 
tives  are,  amongst  others,  “to  promote,  organise,  carry  on  and  en¬ 
courage  study  and  research,  including  field  work,  for  the 
advancement  of  knowledge  in  all  branches  of  the  Science  of 
Entomology  ....  including  the  investigation  of  and  publication 
of  reports  on  the  relation  of  insects  to  agriculture,  horticulture, 
forestry,  fisheries  and  medicine”.  So  it  came  about  that  the 
Entomological  Club,  founded  in  1828,  became  the  father  of  the 
Trust,  and  all  eight  members  of  the  Club  signed  the  original  Trust 
Deed.  The  signatories,  Mr.  J.  E.  Collin,  Dr.  B.  M.  Hobby,  the 
late  Mr.  R.  W.  Lloyd,  Mr.  C.  W.  Mackworth  Praed,  the  late 
Dr.  S.  A.  Neave,  Mr.  N.  D.  Riley,  Dr.  T.  H.  C.  Taylor  and  Dr.  G, 
C.  Varley  became  the  first  Council  of  Management  of  the  Trust. 

In  1957  The  Society  for  British  Entomology  and  the  British 
Trust  for  Entomology  amalgamated,  since  their  aims  were 
identical  and  with  a  widened  Council  of  Management  the  Trust 
took  financial  responsibility  for  the  Transactions  and  Journal  of 
the  Society.  The  biennial  Congress  of  British  Entomologists 


which  is  held  in  different  places  has  become  an  important  activity 
of  the  Trust  which  attracts  a  considerable  number  of  amateur  and 
professional  entomologists  to  a  programme  of  lectures,  exhibitions 
and  excursions. 

In  July  1959  the  Trust  acquired  ownership  of  the  old- 
established  periodical  The  Entomologist  and  amalgamated  it 
wTith  the  Journal  oj  the  Society  for  British  Entomology.  This 
continues  to  publish  shorter  articles  mainly  on  British  insects. 
We  hope  that  more  members  of  the  Trust  will  support  The 
Entomologist  not  only  by  becoming  subscribers  but  also  by 
personally  contributing  suitable  articles  for  publication.  The 
Transactions  of  the  Society  for  British  Entomology ,  appearing  at 
less  frequent  intervals,  allow  the  Trust  to  publish  larger  works, 
many  of  which  are  taxonomic  papers  of  lasting  value.  A  selected 
list  of  available  titles  will  be  found  on  the  last  pages. 

The  Trust  has  the  conservation  of  nature  as  one  of  its  aims 
and  members  of  the  Trust  have  helped  the  Nature  Conservancy  in 
discovering  more  about  the  fauna,  of  some  of  the  Nature  Reserves 
and  Sites  of  Special  Scientific  Interest.  There  is  great  scope  for 
further  work  here  in  collaboration  with  the  Nature  Conservancy, 
because  extremely  little  is  yet  known  about  the  insect  fauna 
of  many  of  the  Sites  of  Special  Scientific  Interest.  Many  of  them 
were  originally  designated  because  of  some  known  floral  or  faunal 
specialty  or  peculiar  geological  exposure.  The  Nature  Conser¬ 
vancy  is  anxious  to  have  expert  help  in  discovering  more  facts 
about  these  interesting  areas  and  the  Trust  could  give  greater 
assistance  with  this  work,  to  our  mutual  advantage. 

In  the  year  1960  the  Trust  began  a  pilot  scheme  to  gather  in¬ 
formation  about  the  distribution  of  some  well-known  and  easily 
recognisable  species  of  butterfly  such  as  the  Speckled  Wood, 
Ringlet,  Large  Heath,  Adonis  Blue  and  the  Chalk  Hill  Blue,  the 
Great  Green  Grasshopper  and  the  Dragonfly  Leucorrhinia  duhia, 
which  were  chosen  because  they  were  local  or  variable  in  distri¬ 
bution.  Response  to  this  has  been  rather  disappointing  up  till 
now,  but  since  comparable  schemes  have  been  extremely  success¬ 
ful  for  studies  of  the  distribution  of  British  plants  and  birds  we 
have  hope  of  a  satisfactory  outcome.  Further  announcements 
about  this  may  be  expected  shortly. 

The  key  to  success  in  these  co-operative  studies  is  organisation. 
Up  to  the  present  the  Trust  has  been  served  by  a  number  of 
Honorary  Officers  who  have  generously  given  probably  more  time 
than  they  really  had  to  spare.  The  aim  of  the  Trust  is  to  reach 
as  soon  as  possible,  a  stage  when  full-time  secretarial  help  can  be 
provided ^  and  then  to  organise  regional  and  local  activities,  such 
as  meetings  and  survey  groups. 

Manchester  has  taken  the  initiative  in  the  organisation  of 
local  meetings  and  we  wish  them  every  success.  We  hope  soon 
to  see  regional  activities  spread  into  other  parts  of  the  country. 


Such  local  co-operative  action  could  rapidly  revitalise  the 
distribution  scheme  and  extend  it.  Our  publications  would  be  a 
suitable  place  to  report  progress. 

I  feel  sure  that  most  entomologists  will  welcome  plans  on 
these  lines  but  they  can  come  to  fruition  only  if  there  is  a  con¬ 
siderable  increase  in  the  number  of  members  subscribing  to  the 
Trust  and  its  publications.  The  cost  of  setting  up  type  is  now  so 
large  a  part  of  printing  costs  that  a  circulation  of  at  least  1000  is 
needed  to  put  the  publication  of  our  periodicals  on  a  sound  basis. 

If  each  of  our  Trust  members  will  actively  canvas  support 
amongst  his  entomological  acquaintances,  we  shall  soon  be  able 
to  publish  more  and  be  of  far  greater  service  to  our  members.  To 
encourage  you  we  have  enclosed  a  membership  form  and  a 
banker’s  order.  Further  supplies  of  forms  may  be  obtained  from 
Mr.  G.  R.  Gradwell  at  the  address  below. 

G.  C.  Varley, 
Chairman. 

Hope  Department  of  Entomology, 

University  Museum, 

Oxford. 
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The  Entomological  Fauna  of  Southern  England 
with  Special  Reference  to  the  Country  round 

London 

By  O.  W.  Richards 

(Dept,  of  Entomology,  Imperial  College  of  Science  and 
Technology,  London,  S.W.7) 

The  check-list  of  British  insects  (Kloet  &  Hincks,  1945) 
recorded  rather  more  than  20,000  species  and  the  revision  of  this 
list,  which  is  to  be  prepared  in  the  next  few  years  by  the  Royal 
Entomological  Society  of  London  as  part  of  their  series  of  Hand¬ 
books  will  doubtless  record  a  considerably  larger  number.  If  one 
includes  the  extreme  northern  and  western  portions  of  the  British 
Islands  the  fauna  has  a  number  of  points  of  interest,  including 
both  Arctic- Alpine,  Southern  and  Lusitanian  elements,  but  to  the 
visitor  from  the  continent  the  most  obvious  characteristic  of  the 
fauna  of  the  south-eastern  corner  of  England  will  be  its  extreme 
poverty.  It  is  sometimes  difficult  to  persuade  a  colleague  in 
Holland  or  Belgium  that  a  species,  which  is  common  there  is  very 
rare  in  Britain  (e.g.,  Miscophus  maritimus  Smith,  Sphecidae)  or 
even  absent  altogether,  as  for  instance  the  genera  Sphex  and 
Bembix,  which  occur  as  close  as  Jersey,  Channel  Is.  This  rarity 
or  absence  of  many  species,  which  are  common  on  the  adjacent 
mainland,  is  a  real  phenomenon  and  not  due  to  faulty  collecting; 
the  British  fauna  is  at  least  as  fully  recorded  as  that  of  any  other 
country. 

There  are  three  main  reasons  why  the  fauna  of  Britain  is  small, 
though  different  authors  assign  varying  importance  to  each  cause. 
Firstly,  most  of  Britain  was  relatively  recently  glaciated  and  very 
soon  after  the  climate  finally  ameliorated,  Britain  became  an  island 
and  repopulation  from  the  continent  was  much  slowed  down. 
Secondly,  we  have  a  very  variable  climate,  with  too  frequent  rain 
and  too  little  sun  for  many  species  and  mild,  wet  winters,  which 
make  hibernation  difficult.  Lastly,  the  country  is  densely  popu¬ 
lated  and  little  strictly  natural  vegetation  remains,  particularly  in 
the  south. 

The  relative  importance  of  past  history  and  present  climate 
in  determining  the  distribution  of  the  British  flora  and  fauna  is  a 
controversial  subject.  It  is  possible  for  two  authors  using  almost 
identical  data  to  come  to  opposite  conclusions;  thus  in  discussing 
the  British  flora,  Wilmott  (1935)  gives  overriding  importance  to 
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historic  causes  (i.e.,  mainly  localised  survival  through  part  of  the 
glacial  period),  while  Salisbury  (1933)  finds  that  most  species  live 
in  a  soil  and  climate  which  suits  them  and  doubts  if  other  factors 
are  very  important.  Similarly  with  the  fauna,  Beirne  (1952) 
suggests  that  many  species  survived  in  various  glacial  refuges  and 
that  the  tendency  for  rare  and  interesting  species  to  occur  round 
the  southern  and  western  periphery  of  our  islands  is  due  to  such 
survival.  Benson  (1950,  1958)  and  Corbet  (1961 :  referring  mainly 
to  mammals)  doubt  if  glacial  refuges  were  of  much  importance  and 
suggest  that  most  of  our  present  distribution  patterns  were 
established  postglacially.  For  the  small  mammals  and  for  some 
of  the  plants,  Corbet  supposes  many  species  were  introduced  by 
man  in  Neolithic  times  or  rather  earlier. 

In  the  last  phase  of  the  glacial  period,  perhaps  about  18,000 
years  ago,  the  ice  covered  all  England  down  to  about  the  level  of 
the  R.  Thames  and  the  Bristol  Channel  (fig.  1).  The  climate  gradu¬ 
ally  ameliorated  over  a  period  of  about  10,000  years,  but  soon 
after  conditions  not  very  different  from  the  present  had  been 
established,  Britain  became  an  island  by  the  encroachment  of  the 
sea  on  Dogger  Land  (see  p.  10)  and  the  fauna  was  cut  off  from 
the  continent.  At  that  date,  perhaps  6,000  years  ago,  only  part 
of  the  continental  fauna  had  reinvaded  Britain ;  once  it  became  an 
island  further  restocking  was  slowed  down  or  for  some  groups 
prevented. 

A  considerable  part  of  the  fauna  is  still  approximately  confined 
to  England  south  of  the  River  Thames — e.g.,  such  species  as 
Procris  globulariae  (Hb.)  (Zygaenidae),  Heterogenea  asella 
(Schiff.)  (Limacodidae),  Ectobius  lapponicus  (L.)  and  E.  pallidus 
(Oliv.)  (Blattidae),  Diodontus  insidiosus  Spooner  and  Nysson 
interruptus  (Fab.)  (Sphecidae),  Prosopis  spilota  (Forst.)  and  P. 
gibba  (S.  S.  Saund.)  ( Colie tidae),  and  Halictus  maculatus  Sm. 
(Halictidae).  Further  insects  with  an  even  more  localised 
‘continental’  type  of  distribution  are  noted  on  p.  10.  A  much 
higher  proportion  of  the  fauna  is  confined  to  an  area  south  of  the 
line  joining  the  Wash  to  the  Bristol  Channel,  but  this  must  be  due 
at  least  to  a  considerable  extent  to  climatic  reasons.  The  area 
south  of  the  R.  Thames  was  not  covered  by  ice  in  any  of  the  later 
part  of  the  ice  age  and  it  still  has  the  hottest  and  driest  summers. 
It  is  also  nearest  to  the  continent,  the  source  of  all  our  flora  and 
fauna  (i.e.,  apart  from  the  very  small  and  rather  dubious  American 
element  in  the  west). 

On  Beirne’s  theories  of  glacial  refuges,  the  main  areas  where 
species  survived  are  supposed  to  be  in  the  west  and  south-west, 
so  that  the  fauna  of  south-east  England  would  in  any  case  not  be 
much  affected.  Benson  holds  (and  this  is  supported  by  Pearson 
(1961)  from  fossil  evidence)  that  the  refuges  were  more  likely  to 
have  been  open  areas,  which  were  not  completely  covered  by 
forest  in  the  Boreal  period  in  early  postglacial  times.  Apart  from 
the  timing  (which  is  referred  to  later,  p.  4),  the  effect  on  present- 
day  distribution  would  be  much  the  same. 
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Quite  recently,  something  is  beginning  to  be  known  about  at 
least  the  coleopterous  fauna  (summary  in  Pearson,  1963)  of  the 
last  part  of  the  glacial  and  the  early  part  of  the  postglacial  periods. 


Fig.  1. — Extent  of  ice  sheets  in  Second  and  Third  Phases  of  last 
glaciation.  The  southern  limit  of  maximum  glaciation  refers  to  earlier 
glacial  periods. 


The  remains  of  beetles  are  sometimes  preserved  in  quite  large 
numbers  in  peats  and  fine  silts  but  rarely,  unfortunately,  those 
of  other  orders  of  insects,  at  least  in  good  condition.  From  the 
nature  of  the  processes  which  lead  to  successful  preservation  of 
dead  insects,  inhabitants  of  aquatic  habitats  and  of  open  sites  by 
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rivers  are  especially  well  represented  (see  also,  Coope,  1961).  The 
earliest  deposits  seem  to  be  those  recorded  by  Coope  (1959) 
describing  various  organic  remains  interbedded  with  sand  at 
Chelford,  Cheshire.  The  deposit  seems  to  date  from  an  interstadial 
warm  phase  from  the  early  part  of  the  last  (Wurm)  glaciation,  the 
age  by  radio-carbon  dating  being  about  57,000  years  B.P. 
(  =  before  present).  About  100  species  of  beetles  were  identified 
and  of  these  all  but  twelve  are  probably  species  still  found  in  the 
same  region  to-day.  The  families  best  represented  are  Carabidae 
(29  species),  Dytiscidae  (12  species),  Staphylinidae  (13  spp.  but 
mostly  impossible  to  identify)  and  Curculionidae  (10  spp.).  Nine 
species  are  not  to-day  found  so  far  south  and  two  of  these  ( Agabus 
wasastjernae  Sahib,  and  Olophrum  rotundicolle  Sahib.)  are  not 
now  found  in  Britain.  Three  further  species  (Cytilus  sp.  and 
Otiorrhynchus  2  spp.)  could  not  be  matched  and  may  well  be 
extinct.  The  fauna  generally  closely  matches  that  of  southern 
Finland  (60°-64°N.)  at  the  present  day.  A  smaller  fauna  of 
possibly  a  slightly  earlier  date  is  recorded  from  Cambridge  by 
Lambert,  Pearson  &  Sparks  (1962)  and  contains  no  species  cer¬ 
tainly  not  found  in  the  region  to-day. 

Considerably  later  deposits,  coming  from  near  the  end  of  the 
last  glacial  period,  have  been  described  by  Pearson  (1962a,  1962b). 
In  the  first  paper,  he  describes  a  fauna  preserved  in  mud  and 
detritus  lying  between  layers  of  sand  at  St.  Bees,  W.  Cumberland, 
age  10,500  years  B.P.  One  hundred  and  four  species  of  beetles 
are  recognised,  including  48  Carabidae  and  19  Chrysomelidae. 
None  of  the  species  seem  to  be  extinct  but  four,  including  Carahus 
convexus  Fab.  and  Adoxus  obscurus  (L.)  (Chrysomelidae),  are  not 
found  in  Britain  to-day.  Eleven  species,  including  Patrobus 
septentrionis  Dej.,  Amara  alpina  (Payk.)  and  Carabus  glabratus 
Payk.  have  a  more  northern  distribution  to-day.  In  the  second 
paper,  dealing  with  deposits  near  St.  Albans  of  age  about  13,560 
±210  B.P.,  he  describes  a  rather  similar  fauna,  including  one  non- 
British  species.  This  is  Diachila  arctica  Gyll.  (Carabidae),  a 
species  which  is  now  found  in  North  Scandinavia,  Siberia,  and  N. 
America ;  about  8  %  of  the  fauna  has  a  more  northern  distribution 
at  the  present  day.  He  concludes  that  the  species  which  to-day 
have  disjunct  distributions  in  Britain  and  on  the  continent  were 
driven  south  by  the  ice  in  the  Wurm  glaciation  and  that  with  the 
subsequent  climatic  amelioration  they  sought  higher  ground 
wherever  they  could  find  it.  More  generally,  he  states  (1961)  that 
species  which  have  a  restricted  or  disjunct  distribution  in  the 
British  Isles  had  a  wider  and  more  southerly  distribution  during 
the  late-glacial  period.  In  consequence  one  must  look  for  the 
causes  of  their  subsequent  restriction  to  the  warmer  conditions 
and  afforestation  of  the  post-glacial  period.  If  this  view  is 
accepted  in  its  entirety  it  seems  to  dismiss  the  possibility  of 
Beirne’s  refuges  for  southern  species,  but  it  is  probable  that  at 
least  the  peculiar  fauna  of  south-west  Ireland  needs  further  con¬ 
sideration  (see  also  Balfour-Browne,  1957,  and  Lindroth,  1960). 
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Apart  from  historical  factors,  no  one  doubts  that  the  effects  of 
climate  have  great  importance  on  the  distribution  of  our  fauna. 
The  peculiarities  of  our  oceanic  climate  are  generally  less  favour¬ 
able  to  insect  life  than  conditions  on  the  adjacent  parts  of  the 
continent.  Extremes  of  either  heat  or  cold  are  rare;  rainfall  is 
very  well  distributed,  but  in  the  south-eastern  part  of  the  country 
less  heavy  than  is  often  supposed  by  foreigners.  The  most  im¬ 
portant  factors  are  probably  the  deficiency  of  sunshine  (mostly 
about  1,700  hours  a  year  in  the  south)  and  the  wet  winters  with 
many  sudden  changes  of  temperature.  The  unpredictability  of 
the  weather  at  all  times  of  the  year  is  as  troublesome  to  most 
insects  as  it  is  to  field  entomologists.  Groups  of  insects  which  are 
favoured  by  sunshine  tend  to  have  few  British  species,  as  for 
instance  the  Acrididae  (only  10  species),  or  the  Aculeate 
Hymenoptera.  Some  species  which  are  widespread  on  the  con¬ 
tinent  are  confined  in  Britain  to  xerothermic  habitats  (e.g., 
Gonocerus  acuteangulatus  (Goeze) — Coreidae  or  Gomphocerus 
rufus  (L.) — Acrididae).  A  few  plants  (gorse,  Ulex  europaeus  L., 
or  bluebell,  Endymion  nonscriptus  (L.)  Garcke)  are  favoured  by 
British  conditions  and  these  plants  and  the  insects  associated  with 
them  are  commoner  in  Britain  than  elsewhere  in  Europe.  A  few 
other  insects,  such  as  the  bee  Andrena  ferox  Smith,  have  a  similar 
Atlantic  distribution. 

The  most  continental  climate  in  Britain  is  found  in  the  Breck- 
land  of  East  Anglia,  but  the  hottest  part  of  England  in  July  is  a 
small  area  just  to  the  south-west  of  London  (near  Aldershot). 
The  south  coast  receives  more  hours  of  sunshine  but  the  prevail¬ 
ing  winds  from  the  sea  keep  the  temperatures  lower  there  (Bilham, 
1939)  (see  fig.  2).  In  general,  summer  isotherms  run  from  east  to 
west  and  winter  isotherms  from  north  to  south,  the  south  being 
warmest  in  summer  and  the  east  coldest  in  winter.  On  the 
average  (which  is  often  widely  departed  from  in  particular  years) 
the  mean  July  temperature  near  London  is  17*8 °C.  (64 °F.)  and 
the  yearly  rainfall  is  about  635  mm  (25  in.).  In  the  North  and 
West  the  rainfall  may,  however,  be  as  much  as  2,032  mm  (80  in.). 
The  distribution  is  very  erratic  and  rain  may  fall  continuously 
on  any  day  of  the  year.  Settled,  fine,  sunny  weather  rarely  lasts 
for  more  than  a  few  days  and  after  fourteen  consecutive  days 
without  rain  an  official  drought  is  declared.  The  uncertainty  of 
the  weather  is  largely  due  to  the  never  ending  contention  between 
damp  Atlantic  air  masses  arriving  from  the  west  and  the  drier 
continental  air  mass  to  the  east. 

When  Britain  became  an  island,  although  immigration  of  new 
species  was  retarded  it  did  not  cease  entirely.  There  is  a  num¬ 
ber  of  species  which  seem  to  be  occasional  migrants  across  the 
channel  but  have  only  been  able  to  maintain  themselves  here 
either  for  a  very  short  time  or  sometimes  for  rather  longer  periods 
in  the  south-east.  Such  are  :  — 

Odonata,  Libellulidae — Sympetrum  vulgatum  (L.),  S.  fons- 
colombei  (Selys),  S.  flaveolum  (L.). 
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Fig.  2. — Mean  sea  level  isotherms  for  January  and  July  (after  Bilham). 
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Orthoptera,  Acrididae — Schistocerca  gregaria  (Forsk.)  (and  also 
its  parasite  Stomorhina  lunata  (Fab.)). 

Hemiptera,  Lygaeidae  —  Peritrechus  distinguendus  (Flor), 
Gerridae — Limnoporus  rujoscutellatus  (Latr.). 

Lepidoptera,  Pieridae — Pontia  daplidice  (L.),  Nymphalidae — 
Argynnis  lathonia  (L.),  Geometridae — Rhodometra  sacraria 
(L.). 

Coleoptera,  Carabidae — Leistus  rujomarginatus  Duft.,  Dytiscidae 
— Cy  bister  lateralimarginatus  (Deg.),  Chrysomelidae — 
Agelastica  alni  (L.). 

Hymenoptera,  Tenthredinidae — Athalia  rosae  (L.)  (and  see  p. 
9),  Sphecidae — Philanthus  triangulum  (Fab.),  Andrenidae 
— Andrena  polita  Smith,  Apidae — Bombus  pomorum 
(Panz.). 

Polistes  gallicus  (L.)  (Vespidae)  and  Xylocopa  violacea  (L.) 
(Apidae)  have  also  bred  in  south-east  England  for  one  or  two 
seasons  but  these  species  may  have  been  introduced  with  timber. 
Such  examples  are  quite  distinct  from  the  larger  scale  migrants 
which,  though  not  or  scarcely  overwintering  in  Britain,  are  able 
in  most  years  to  invade  the  greater  part  of  the  country.  Examples 
of  these  are: — Lepidoptera,  Pieridae — Pieris  brassicae  (L.),  Colias 
crocea  (Fourcr.),  C.  hyale  (L.),  Nymphalidae — Vanessa  cardui 
(L.),  V.  atalanta  (L.),  Noctuidae — Plusia  gamma  (L.),  Plutellidae 
— Plutella  maculipennis  (Curt.).  Approximately  10%  of  the 
British  Macrolepidoptera  are  thought  to  be  migrants.  Two  of  the 
butterflies  that  are  known  to  be  unable  to  establish  themselves  in 
Britain  are  nevertheless  common  and  everyday  species,  at  least  in 
the  south  of  England.  These  are  Vanessa  atalanta  and  V.  cardui. 
They  hibernate  as  adults,  but  few  are  able  to  survive  the  British 
winter  so  that  both  species  would  soon  become  extinct  if  it  were 
not  for  migration.  In  the  spring,  numbers  of  these  insects  fly 
over  from  the  continent  and  lay  eggs  which  produce  a  large 
Autumn  generation.  The  population  varies  with  the  extent  of 
immigration  which  differs  from  year  to  year.  Two  other  less 
common  butterflies,  likewise  unable  to  maintain  themselves,  are 
Colias  crocea  and  C.  hyale.  The  first  of  these  has  no  hibernating 
stage  but  has  a  succession  of  broods  throughout  the  year  and 
clearly  needs  to  emigrate  from  its  southern  breeding  lands  each 
year  to  maintain  itself  as  a  British  insect.  The  second  has  a 
hibernating  stage  and  might  be  considered  suited  to  the  British 
climate,  but  it  appears  to  be  unable  to  withstand  the  continuous 
damp. 

A  somewhat  different  situation  exists  in  such  insects  as  some  of 
our  common  Odonata  and  Syrphidae.  In  these,  though  there  are 
large  native  populations,  there  is  also  a  considerable  influx  in 
many  years  of  continental  specimens.  Well-known  examples 
include  :  — Odonata — Aeshna  mixta  Latr.,  Libellula  quadri- 
maculata  L.,  L.  depressa  L.,  Sympetrum  sanguineum  (Mull.), 
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Lepidoptera — Lithosia  quadra  (L.),  Diptera — Syrphus  balteatus 
(Deg.),  Scaeva  pyrastri  (L.). 

No  doubt  there  are  really  many  more  examples  of  this  type  of 
reinforcement  by  migration  (e.g.,  Aphis  fabae  L.),  but  the  facts 
are  difficult  to  establish  in  inconspicuous  insects.  It  has  recently 
been  more  and  more  widely  accepted  that  many  insects  have  a 
migratory  phase  in  their  life-history,  usually  in  the  post-teneral 
adult  (Johnson,  1960).  In  small  insects,  the  wind  may  carry  the 
migrating  adults  for  very  long  distances.  For  instance,  the  Frit-fly 
( Oscinella  frit  (L.),  Chloropidae),  an  important  pest  of  oats,  is 
present  in  our  atmosphere  throughout  much  of  the  summer 
months  and  it  has  been  calculated  that  in  late  August  three  of 
these  minute  flies  may  on  the  average  be  deposited  each  day  on 
each  square  metre  of  the  whole  country  (Johnson  et  at.,  1962). 

One  group  of  insects  can  certainly  be  classed  as  ‘aliens’  though 
the  method  of  introduction  is  not  certainly  known.  These  are 
the  species  which  feed  on  various  non-native  cultivated  plants — 
Larix,  Abies  and  Picea  are  good  examples.  Benson  (1950:  85) 
considers  that  about  10%  of  our  four  hundred  sawflies  (Symphyta) 
are  aliens  of  this  type,  most  of  them  probably  directly  introduced 
by  man  on  the  foodplant.  There  is  also  a  large  assemblage  of 
household  and  warehouse  insects,  especially  Coleoptera,  which  are 
only  very  exceptionally  found  out  of  doors,  under  bark,  etc.  In 
a  few  cases,  introduced  species  are  known  to  have  become  widely 
established  relatively  recently,  such  as  the  Australian  beetle,  Cis 
bilamellatus  Fowler  (Cisidae),  which  lives  in  Polyporus  and 
similar  fungi  and  was  first  recorded  about  1880. 

It  seems  probable  that  during  the  present  century  there  has 
been  a  slight  amelioration  of  climate  which  has  enabled  various 
insects  to  establish  themselves  either  temporarily  or  more  per¬ 
manently,  mainly  in  the  south-east  of  England  (Mere,  1961; 
Benson,  1960,  1962).  The  records  are  most  frequent  in  the  Lepi¬ 
doptera  because  it  is  in  this  order  that  the  records  of  the  last 
hundred  years  are  sufficiently  extensive.  Examples  of  such 
species,  with  dates  of  the  first  record,  are  the  following :  — 

Euphyia  luctuata  (Schiff.)  (Geometridae)  (1920) 

Eupithecia  millefoliata  Rossi.  (Geometridae)  (1939) 
Calophasia  lunula  (Hufn.)  (Noctuidae)  (1939) 

Hadena  compta  (Schiff.)  (Noctuidae)  (1948) 

Thalera  fimbrialis  (Scop.)  (Geometridae)  (1950) 

Hydraecia  hucherardi  Mab.  (Noctuidae)  (1952) 

Benson  (1960)  notes  that  the  period  1931-49  was  warmer  than 
usual  without  being  very  sunny  (1939-41,  1945  formed  exceptions). 
Such  a  sequence  has  not  previously  been  noted  since  temperatures 
were  first  recorded  (Marshall,  1952).  In  the  period  1940-50,  a 
number  of  sawflies  became  common  in  Hertfordshire,  just  north 
of  London,  such  as  Dolerus  ant  hr acinus  (Klug),  Athalia  bicolor 
Lep.,  and  these  have  since  become  rare  again.  Others  seem  to  be 
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normally  northern  species  but  became  temporarily  established  in 
Hertfordshire,  such  as  Amauronematus  longiserra  (Thoms.),  A. 
tillbergi  Malaise,  and  Pontania  coriacea  Bens.  One  of  the  most 
interesting  species  is  Athalia  rosae  (L.)  (Benson,  1962),  already 
briefly  referred  to.  At  the  end  of  the  eighteenth  and  in  the  early 
nineteenth  century  this  was  a  serious  pest  of  turnips  in  Britain. 
In  1782,  a  vast  swarm  was  observed  arriving  on  the  east  coast 
and  many  were  afterwards  washed  up  by  the  sea.  It  became 
rarer  in  the  second  half  of  the  nineteenth  century  especially  when 
summers  were  wet  and  cold.  At  the  beginning  of  the  twentieth 
century  it  was  virtually  extinct.  During  the  warm  summers  just 
before  1940  the  species  spread  north  again  from  its  centres  in  S. 
Europe.  In  1945,  it  reached  the  Channel  Is.  and  crossed  to 
England  where  it  spread  rapidly  over  most  of  the  southern 
counties.  It  also  reached  S.  Sweden  (1948).  Though  it  persisted 
for  some  years  the  subsequent  sequence  of  cold  dry  springs  and 
mainly  wet  dull  summers  did  not  favour  its  survival.  As  already 
noticed,  at  the  time  when  A.  rosae  was  spreading,  A.  bicolor  also 
became  common  though  the  latter  species  is  not  a  migrant.  How¬ 
ever  other  insects  also  spread  in  south-east  England  in  the  period 
1920-50  and  some  of  them  show  signs  of  receding  again.  Such 
are: — Polygonia  c-album  (L.),  Limenitis  Camilla  (L.)  (Nymphali- 
dae);  Microdynerus  exilis  (H.-S.),  Vespa  crabro  (L.)  (Vespidae); 
Volucella  zonaria  (Poda)  (Syrphidae).  Finally  Southwood  (1962) 
has  noted  six  species  of  Heteroptera  which  have  spread  in  southern 
England  during  the  last  twenty  years  though  the  causes  are  not 
really  known.  They  are :  — Eysarcoris  fabricii  (Kirk.)  (Penta- 
tomidae);  Bathysolen  nubilus  (Fall.)  (Coreidae) ;  Deraeocoris 
olivaceus  (F.),  Campylomma  verbasci  (M.-D.)  (Miridae) ;  Meto- 
poplax  ditomoides  (Costa),  Ischnodemus  sabuleti  (Fall.) 
(Lygaeidae). 

The  Comma  butterfly  ( Polygonia  c-album)  is  a  good  example 
of  a  species  that  has  dramatically  changed  its  range  in  Britain. 
Although  the  true  British  home  of  this  species  has  probably  always 
been  in  the  west  of  England,  yet  100  years  ago  it  was  widespread 
in  southern  England  and  could  be  found  in  Kent.  From  the 
middle  of  the  last  century  until  the  Second  World  War,  it  was 
confined  to  the  west,  but  then  suddenly  began  to  spread  again 
and  has  surpassed  its  former  distribution  with  specimens  even 
reaching  the  Scottish  border.  A  similar  example  is  afforded  by 
the  White  Admiral  (Limenitis  Camilla)  which  was  for  a  long  time 
restricted  to  the  New  Forest  and  a  few  isolated  woodlands  in  the 
southern  counties,  but  absent  from  the  south-east.  About  1920, 
its  range  started  to  increase  and  it  is  now  a  common  woodland 
species,  not  only  in  the  south  but  also  in  the  south-east.  A  final 
example  is  the  distribution  of  the  Large  Tortoiseshell  ( Nymphalis 
polychloros  (L.)).  This  was  not  uncommon  in  southern  England 
up  to  about  1903  but  then  suddenly  became  very  rare.  It  began 
to  recover  after  the  Second  World  War  and  is  now  less  rare 
in  the  south  and  east. 
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Another  characteristic  group  of  species  may  be  called  ‘con¬ 
tinental’.  They  have  probably  long  been  members  of  our  fauna 
and  are  still  reasonably  well  established  but  they  are  confined  to 
the  extreme  south-east  of  Britain.  A  very  few  of  these  are 
‘Anglo-dutch’  or  ‘Doggerland’  species.  It  is  known,  among  other 
things  from  the  peat  dredged  up  sometimes  from  the  English 
Channel,  that  just  before  England  became  an  island  it  was  joined 
to  the  continent  by  a  largely  swampy  area  through  which  the 


Fig.  3.— Approximate  extent  of  continent  in  North  Sea  region  about 
7-8,000  B.C.  River  courses  shown  schematically:  land  areas  cross-hatched. 


Rhine  flowed  northwards  (fig.  3).  On  each  bank  of  this  then 
even  larger  river  certain  species  appear  to  have  lived  which 
are  still  largely  confined  to  eastern  Britain  and  the  opposite 
continental  coast.  Such  species  are :  — Nonagria  neurica  (Hb.) 
and  Arenostola  brevilinea  (Fenn)  (Noctuidae) ;  Lycaena  dispar 
(Haw.)  (Lycaenidae;  now  extinct  in  Britain);  Agdistis  hennetii 
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(Curt.)  (Alucitidae) ;  Colletes  halophila  Verhoeff  ( Colie tidae ) ;  and 
perhaps  Mimesa  spooneri  Rich.  (Sphecidae)  (less  eastern  in 
Britain). 

A  much  larger  group  of  species,  though  equally  restricted  in 
Britain,  is  widely  spread  and  often  common  on  the  adjacent  con¬ 
tinent.  Amongst  such  species  are  the  following: — Orthoptera, 
Tettigoniidae — Roeseliana  roeselii  (Hag.);  Dermaptera,  Forficuli- 
dae — Apterygida  albipennis  (Charp.);  Hemiptera,  Coreidae — 
Arenocoris  waltlii  (H.-S.),  Corixidae — Sigara  striata  (L.) ;  Lepi- 
doptera,  Geometridae — Aplasta  ononaria  (Fuessl.),  Thetidia 
smaragdaria  (Fab.)  ssp.  maritima  Prout,  Sterrha  ochrata  (Scop.) 
ssp.  cantiata  Prout,  Eupithecia  extensaria  Freyer,  Ennomos 
autumnaria  Werneb.,  Idaea  lineata  (Scop.),  Sesiidae — Aegeria 
chrysidiformis  (Esp.);  Coleoptera,  Lampyridae — Phosphaenus 
hemipterus  (Goeze),  Drilidae — Drilus  jlavescens  (Geoffr.  in 
Fourcr.),  Scarabaeidae — Copris  lunaris  (L.) ;  Hymenoptera, 
Formicidae — Ponera  coarctata  (Latr.),  Pompilidae — Dipogon 
( =  Pseudagenia )  carbonaria  (Scop.),  Sphecidae  —  Miscophus 
maritimus  Smith,  Colletidae — Prosopis  punctulatissima  Smith, 
Halictidae — Halictus  eurygnathus  Bliithgn. 

Some  of  these  species  no  doubt  have  a  limited  British  distribu¬ 
tion  mainly  for  climatic  reasons  but  others,  particularly  those 
which  are  represented  by  a  British  subspecies,  might  be  better 
described  as  survivors  from  some  glacial  or  postglacial  refuge. 

It  is  convenient  to  consider  at  this  point  species  and  subspecies 
which  are  peculiar  to  Britain  and  are  not  found  on  the  continent. 
There  are  very  few  full  species  confined  to  Britain — omitting 
obscure  groups  whose  distribution  is  still  uncertain.  Even  some 
of  these  will  doubtless  eventually  be  found  to  occur  on  the  con¬ 
tinent.  Most  of  them  are  more  or  less  northern  or  western  in  their 
British  distribution.  Probable  examples  are :  — Lepidoptera, 
Arctiidae — Eilema  sericea  (Gregs.),  Noctuidae — Leucania  favicolor 
Barr.,  Geometridae — Dysstroma  concinnata  (Steph.);  Coleoptera, 
Silphidae — Phosphuga  subrotundata  (Leach)  (probably  only  a 
subspecies  of  P.  atrata  (L.));  Hymenoptera,  Sphecidae — 
Crossocerus  tarsatus  (Shuck.),  Halictidae — Halictus  angusticeps 
Perk. 

There  are  many  more  examples  of  peculiar  British  subspecies 
(for  example  in  the  Aculeates,  see  Richards,  1951).  Unfortunately, 
the  true  status  of  many  named  forms,  particularly  in  the  Lepi¬ 
doptera,  still  needs  further  study  and  it  would  be  unwise  to  build 
too  much  theory  upon  them  before  they  have  received  a  closer 
analysis  and  some  genetic  data  are  available.  However,  there  are 
certainly  a  number  of  well-established  unambiguous  examples. 
Their  existence  raises  a  difficult  problem  for  if  nearly  all  our 
species  are  postglacial  immigrants  it  necessitates  a  rate  of  evolu¬ 
tion  much  higher  than  is  usually  allowed.  Perhaps  the  true 
solution  of  this  paradox  is  really  a  compromise — some  forms  are 
not  subspecies  or  are  not  really  purely  British,  some  forms  really 
are  survivors  from  early  glacial  times,  and  some  are  forms  which 
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have  evolved  with  unusual  rapidity.  Some  of  the  better  known 
examples  are  the  following  :  — Lepidoptera,  Cymbidae — Bena 
prasinana  britannica  (Warren),  Noctuidae — Hadena  lepida  capso- 
phila  Dup.,  Heliophobus  saponariae  marginosa  Haw.  and  H.  s. 
hibernica  Cockayne,  Euplexia  lucipara  britannica  Turner, 
Geometridae — Eupithecia  ictericata  subjulvata  (Haw.) ;  Cole- 
optera,  Carabidae — Carabus  granulatus  jansoni  Kraatz;  Hymen- 
optera,  Argidae — Arge  pagana  stephensi  Leach,  Tenthredinidae — 
Dolerus  saxatilis  scoticus  Cam.,  Vespidae — Vespa  crabro  gribodoi 
J.  Beq.,  Apidae — Bombus  terrestris  audax  (Harr.). 

In  a  few  species  the  British  form  differs  markedly  from  the 
continental  one  in  habits.  The  British  moths  Euproctis 
phaeorrhoea  (Donov.)  ( Lyman triidae)  and  especially  Malacosoma 
castrensis  (L.)  (Lasiocampidae)  are  strictly  confined  to  the  sea- 
coast  in  Britain  whereas  this  is  not  at  all  the  case  on  the  continent. 
Our  Swallow-tail  butterfly,  Papilio  machaon  britannicus  Seitz, 
not  only  has  a  distinct  colour  pattern  but  unlike  the  continental 
form  is  a  fen  insect  whose  larva  feeds  only  on  Peucedanum 
palustre  (L.)  Moench.  instead  of  being  widespread  and  feeding  on 
many  kinds  of  Umbelliferae. 

Besides  the  historical  and  climatic  factors,  another  feature 
which  has  had  an  unfavourable  influence  on  the  fauna,  particu¬ 
larly  in  the  south-east,  is  the  high  density  of  the  human  population 
(higher  than  anywhere  in  Europe  except  perhaps  Belgium)  and 
the  very  large  extent  to  which  the  natural  vegetation  has  been 
modified  or  destroyed.  If  it  was  not  for  the  English  system  of 
hedges  which  form  important  reservoirs  of  wild  life,  many  of  our 
woodland  species  would  be  even  rarer  than  they  are.  There  is 
almost  no  unmodified  woodland  left  in  south-east  England  but 
many  areas  have  been  cut  and  replanted  with  the  same  species  of 
tree,  so  that  a  proportion  of  the  insects  have  survived.  Areas 
which  have  not  been  systematically  cut  and  where  many  old  trees 
survive  are  well  known  to  support  a  number  of  rare  insects, 
especially  beetles.  In  the  London  region,  Windsor  Forest  is  such 
an  area  (see  on  p.  17)  and  further  to  the  west,  the  New  Forest 
(new  in  this  context  means  new  in  the  time  of  William  the  Con¬ 
queror,  ca.  1080  A.D.).  Visitors  to  Britain  should,  however,  be 
cautious  in  interpreting  the  word  forest  which  is  apt  in  this 
country  to  mean  an  area  where  hunting  is  possible  rather  than 
one  covered  with  trees.  The  percentage  of  land  covered  by  real 
forest  (5%)  is  the  lowest  of  any  European  country  (Tansley,  1939). 

Moore  (1962a)  has  recorded  the  history  of  Dorset  heathland  in 
the  last  hundred  years.  This  is  an  area  about  100  miles  (160  km) 
from  London  in  a  county  which  is  not  very  densely  inhabited. 
The  heaths  almost  certainly  owe  their  existence  to  repeated  burn¬ 
ing  and  grazing  which  have  prevented  their  reversion  to  woodland. 
In  the  period  1811-1960  the  heathland  of  East  Dorset  and  the 
adjacent  part  of  Hampshire  has  been  reduced  from  75,000  to 
25,000  acres  (30,000  to  10,000  ha.).  The  area  has  been  so  much 
fragmented  that  there  are  now  over  a  hundred  pieces  of  10  or 
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more  acres  (4  ha.).  The  lost  heath  has  gone  to  agriculture  (28%), 
to  towns  (23%),  to  forestry  (20%),  to  government  buildings, 
ranges,  etc.  (6%),  to  mineral  workings  (3%),  to  golf  courses 
(1%).  The  remaining  18%  of  unaltered  heathland  may  not  last 
long  since  only  6%  of  it  was  grazed  in  1960  and  8%  was  burnt. 
Moore  (1962b)  has  also  estimated  that  between  one-tenth  and 
one-fifth  of  all  British  hedges  have  been  destroyed  in  the  last 
twenty  years.  Records  also  suggested  that  many  farm  ponds 
have  been  filled  in  during  the  present  century  though  in  some 
areas  they  may  have  been  replaced  by  water-filled  gravel  pits 
(Clegg,  1960). 


Fig.  4. — Localities  mentioned  in  text,  in  relation  to  Chalk  outcrop  and 
topography. 

The  habitat  which  has  suffered  most  severely  is  the  fen  dis¬ 
trict  of  eastern  England.  Much  of  this  has  been  drained  for 
agriculture  and  the  remaining  areas  are  small  and  discontinuous. 
Of  approximately  833  species  of  Macrolepidoptera  recorded  in 
Great  Britain  since  1800,  ten  are  now  almost  certainly  extinct 
and  seven  of  these  are  fen  species.  Much  of  our  modified  vegeta¬ 
tion  still  provides  a  picture  of  great  aesthetic  value  and  may 
indeed  constitute  a  new  habitat  which  suits  part  of  the  fauna. 
Some  of  the  changes  are  regretted  more  by  the  ecologist  than  by 
the  general  naturalist  or  country-lover. 

The  spoliation  of  the  English  countryside  has  been  partly 
remedied  by  the  preservation  of  semi-natural  areas  as  parks  or 
nature  reserves  in  or  near  many  of  the  cities.  Hampstead  Heath 
and  Wimbledon  Common  are  surrounded  by  London  suburbs  but 
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are  still  interesting  entomological  localities,  particularly  Wimble¬ 
don  Common.  Richmond  Park  on  the  south-western  edge  of 
London  is  another  area  of  interest  to  naturalists  and  even  in  the 
centre  of  the  city  there  are  patches  of  vegetation  which  support 
many  species  of  insect.  Such  areas  have  been  of  special  interest  to 
the  London  Natural  History  Society. 

The  habitats  in  which  entomologists  collect  insects  in  southern 
England  are  so  much  modified  that  many  of  them  are  difficult  to 
classify.  It  is  sometimes  easier  to  say  what  they  would  have  been 
a  thousand  years  ago  than  to  describe  the  present  cut,  burnt  and 
partly  planted  relics  of  the  original  plant  communities. 

It  is  clearly  impossible  to  describe  the  detailed  geological  and 
geographical  structure  and  appearance  of  the  southern  parts  of 
England  in  this  short  account.  However,  as  most  attention  is 
being  paid  to  south-east  England,  it  was  thought  desirable  that 
some  description  of  that  area  should  be  given.  For  a  more  detailed 
account  reference  should  be  made  to  Stamp  (1960)  which  has  been 
used  considerably  in  preparing  these  notes. 

South-east  England  consists  of  three  main  areas  (fig.  4) : 

The  London  Basin 

The  Weald  of  Kent  and  Sussex 

The  Hampshire  Basin 

The  landward  limits  of  each  of  these  are  determined  by  chalk  hills 
or  ‘downs’  which  are  very  characteristic  of  this  part  of  England 
and  none  of  which  reach  1,000  ft  (300  m)  in  height.  Although  this 
is  one  of  the  most  densely  populated  parts  of  the  country,  the 
Greater  London  area  being  over  20  miles  (32  km)  across,  there  are 
still  large  tracts  of  open  country  in  the  Chiltern  Hills,  the  Weald 
and  Hampshire. 

(1)  Tfae  London  Basin  (fig.  5) 

Geologically  the  London  Basin  is  a  broad  synclinal  basin  with 
a  well-defined  chalk  rim  and  a  central  portion  occupied  by  more 
recent  sands,  clays  and  alluvium,  the  most  important  of  which  is 
the  ‘London  Clay’.  Geographically  it  is  also  a  unit  in  the  form  of 
a  basin  with  chalk  hills  to  the  north  (Chiltern  Hills)  and  to  the 
south  (North  Downs).  The  two  lines  of  hills  are  in  the  form  of  the 
two  arms  of  a  V  with  the  point  of  the  V  in  the  west.  The  river 
Thames  enters  the  basin  through  the  Goring  Gap  in  the  northern 
hills.  The  London  Basin  is  open  to  the  north-east  and  was 
originally  clothed  with  forest,  Epping  Forest  and  a  few  other 
smaller  areas  being  all  that  now  remain. 

The  younger  rocks  of  the  basin  itself  consist  of  gravel  terraces, 
stretches  of  sandy  soil  with  heathland  and  pine  woods,  and  areas 
of  very  stiff  clay  on  which  grow  damp  oak  woodlands  or  per¬ 
manent  grass.  The  chalk  may  show  stretches  of  arable  land  or  of 
short  grass,  but  the  scenery  is  diversified  by  the  superficial 
deposits,  such  as  the  residual  clay-with-flints  showing  meadow 
land  and  oak  woods,  or  high  level  gravels  typified  by  oak-birch 


heaths.  The  banks  of  the  estuary  of  the  Thames  tend  to  be 
low-lying  and  marshy  and  there  are  considerable  areas  of  salt 
marsh  in  both  Essex  and  Kent. 


Fig.  5. — Map  of  London  basin  and  adjacent  land,  illustrating  localities 
mentioned  in  text. 


(2)  The  Weald 

The  Weald  is  a  great  anticline  with  the  axis  in  the  main  from 
west  to  east  and  the  chalk  crest  worn  away  so  that  the  underlying 
rocks  are  exposed.  The  chalk  remains  as  a  line  of  hills  to  the 
north  (North  Downs)  and  to  the  south  (South  Downs).  The 
rocks  of  the  central  part  of  the  basin  consist  of  Weald  Clay  and 
Wealden  Sands,  the  latter  forming  sandstone  ridges  of  the  High 
Weald,  originally  forested. 

(3)  The  Hampshire  Basin 

This  is  not  dissimilar  in  structure  to  the  London  Basin,  having 
a  surrounding  rim  of  chalk  downs  and  a  central  region  of  later 
clays  and  sands.  The  chalk  rim  has  been  cut  through  in  two 
places  to  the  south  by  the  sea,  isolating  the  Isle  of  Wight.  To 
entomologists,  one  of  the  most  important  areas  is  the  sandy  tract 
to  the  south-west  covered  with  heathland  and  woodland,  com¬ 
prising  the  New  Forest. 

Most  of  south-east  England,  except  for  waterlogged  soils,  for 
some  of  the  lightest  sands  and  gravels,  and  probably  the  chalk 
ridges,  was  once  oakwood  (Quercus  petraea  (Matt.)  Liebl.  and 
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especially  Q.  robur  L.).  Such  woods  are  still  one  of  the  most 
important  habitats  though  the  patches  of  wood  are  usually  small 
and  discontinuous.  East  of  London,  there  are  areas  where  horn¬ 
beam  ( Carpinus  betulus  L.)  is  unusually  common  or  even 
dominant.  This  tree  does  not  seem  to  be  native  much  west  of 
London  though  it  is  often  planted.  Another  characteristic  wood¬ 
land  type,  though  much  more  local  and  less  extensive,  is  the 
aspen  wood  (Populus  tremula  L.).  It  has  a  very  characteristic 
fauna. 

Large  areas,  particularly  west  of  London  in  Surrey  and  Hamp¬ 
shire,  are  covered  with  heathland  ( Calluna  vulgaris  (L.)  Hull, 
Erica  drier ea  L.,  E.  tetralix  L.).  This  grows  on  sands  and  gravels 
and  may  never  have  been  entirely  wooded.  Heaths  near  London 
are  very  frequently  burnt,  and  the  flora  and  fauna  of  any  area 
depends  to  a  large  extent  on  the  frequency  of  burning  and  on  the 
time  since  the  last  fire.  The  commonest  tree  of  heathland, 
especially  on  its  margins,  is  birch  ( Betula  verrucosa  Ehrh.  and 
B.  pubescens  Ehrh.)  though  this  does  not  often  form  extensive 
woodland.  Large  areas  of  heath  are  now  planted  with  pine  (Pinus 
sylvestris  L.).  Less  often  other  conifers  are  grown;  neither  Earix, 
Abies  or  Picea  is  native.  Some  of  the  pine  of  southern  England 
may  indeed  be  native  but  most  of  it  dates  from  the  eighteenth 
century  or  later  though  capable  of  some  spontaneous  spread. 
Heath,  birch  and  pine  all  have  a  very  characteristic  insect  fauna 
and  many  insects  which  feed  on  conifers  have  been  accidentally 
introduced  and  established  themselves. 

London  is  surrounded  by  a  number  of  chalk  ridges  mostly  less 
than  200  m  (650  ft.)  high:  the  Chilterns  and  the  Bedfordshire 
hills  to  the  west  and  northwest,  the  North  Downs  to  the  south  and 
south-east  and  the  South  Downs  along  the  south  coast  from  Dover 
to  near  Portsmouth.  The  downs  themselves  were  largely  cleared 
of  trees  during  Neolithic  times  and  have  a  characteristic  grassy 
subclimax  vegetation,  very  rich  in  flowering  plants  and  largely 
maintained  by  grazing.  With  the  scarcity  of  rabbits  after 
myxomatosis  and  with  the  reduction,  for  economic  reasons,  of 
grazing  by  sheep,  this  habitat  has  recently  been  considerably 
reduced  and  is  tending  to  revert  to  scrub.  Moreover,  considerable 
areas  of  downland  were  ploughed  up  in  1939-45  and  have 
remained  under  cultivation.  The  chalk  grassland  and  scrub 
support  a  very  rich  fauna,  probably  very  like  that  of  similar  areas 
in  northern  France. 

The  natural  woodland  of  the  chalk  seems,  in  this  country,  to 
be  beech  ( Fagus  sylvatica  L.).  Much  of  the  beech  has  been  cut 
(it  is  important  in  the  manufacture  of  furniture  and  of  parquet 
flooring)  but  some  large  patches  are  left  and  support  a 
characteristic  assemblage  of  insects. 

The  hedges  bordering  the  fields  are  one  of  the  best  known 
features  of  the  countryside  in  south-east  England.  They  make  up 
an  important  entomological  habitat  but  one  which  has  had  little 
scientific  study.  The  hedge  is  important  both  as  a  refuge  for 
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species  whose  real  niche  has  been  destroyed  and  as  a  place  in 
which  numerous  pests  of  agricultural  crops,  and  also  their 
parasites  and  predators,  are  able  to  maintain  themselves.  How¬ 
ever,  the  protection  which  they  give  from  wind  makes  it  doubtful 
on  other  grounds  whether  their  removal  would  be  advantageous 
to  agriculture.  Perhaps  the  most  characteristic  constituents  of 
English  hedges  are  hawthorn  ( Crataegus  monogyna  Jacq.)  and 
elm  ( Ulmus  spp.,  especially  XJ.  procera  Salisb.).  Elms  are  often 
allowed  to  grow  up  in  the  hedges  into  large  trees  and  determine 
the  general  appearance  of  much  of  our  countryside. 

Aquatic  habitats  in  south-east  England  are  relatively  few  and 
often  polluted.  Probably  the  acid  ponds  on  heathland  are  the 
most  interesting  entomologically.  Streams  and  rivers  provide 
quite  different  species  but  one  has  to  travel  some  way  from 
London  to  find  rivers  of  much  interest. 

It  is  probable  that  the  lack  of  anything  approaching  natural 
habitats  in  Britain  has  led  our  ecologists  to  be  more  interested  in 
the  dynamic  than  in  the  descriptive  side  of  the  subject.  As  far 
as  entomology  is  concerned,  the  greater  part  of  all  the  work  pub¬ 
lished  has  been  autecological,  since,  in  studies  of  single  species,  it  is 
much  less  important  to  have  unmodified  habitats. 

Oak-woods 

Much  of  south-east  England  was  once  covered  by  oak-woods. 
This  was  mainly  Quercus  robur  L.,  but  there  is  some  Quercus 
petraea  (Matt.)  Liebl.  ( =  sessiliflora  Salisb.),  a  species  which 
though  commoner  in  the  north  and  west,  is  often  dominant  on 
light  or  acid  soils.  Numerous  patches  of  oak-woods  still  remain 
and  provide  one  of  the  best-known  types  of  collecting  area, 
particularly  for  Lepidopterists.  Probably  because  Quercus  has 
for  many  centuries  provided  the  dominant  type  of  vegetation  it  is 
the  plant  which  has  the  greatest  number  of  phytophagous  insect 
species  attached  to  it  (Jones,  1959;  Southwood,  1961).  Hazel 
( Corylus  avellana  L.)  is  characteristically  associated  with  oak, 
especially  in  the  semi- artificial  wood  known  as  ‘coppice-with- 
standards’.  In  this  the  hazels  are  ‘coppiced’,  i.e.,  cut  near  the 
ground  to  produce  poles  every  10-15  years,  while  about  a  dozen 
oaks  are  allowed  to  reach  maturity  on  each  acre  (0-4  hectares). 

The  most  interesting  oak-woods  from  an  entomological  point 
of  view  are  those  in  which  there  has  been  little  felling  and  many 
trees  are  over-mature.  There  are  considerable  areas  of  this  sort 
in  the  New  Forest  and,  nearer  London,  in  Windsor  Forest,  part  of 
which  is  open  to  the  public.  Much  of  our  old  oak-woods  are  at 
the  present  time  being  replanted,  often  with  conifers,  and  our 
fauna  is  likely  to  be  correspondingly  reduced.  Windsor  Forest 
was  thoroughly  explored  for  Coleoptera  by  Donisthorpe  (1939) 
and  by  A.  A.  Allen.  A  surprising  number  of  species  are  not 
known  from  anywhere  else  in  the  British  Isles.  Some  of  these  are 
myrmecophiles  associated  with  the  ant  Lasius  brunneus  (Latr.), 
a  species  which  for  unknown  reasons  is  very  local  in  Britain  and 
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has  its  headquarters  in  Windsor  Forest.  The  forest  also  contains 
many  old  specimens  of  the  beech,  Fagus  sylvatica  L.  The 
following  are  some  of  the  characteristic  Windsor  beetles,  those 
marked  with  an  asterisk  being  associated  with  L.  brunneus : — 
Euryusa  sinuata  Er*,  Tachyusida  gracilis  (Er.)*  (Staphylinidae) ; 
Euconnus  pragensis  Machul*  (Scydmaenidae) ;  Batrisodes 
venustus  (Reiche.)*,  B.  laportei  (Aube)*,  B.  adnexus  (Hampe)* 
(Pselaphidae) ;  Ptiliolum  subvariolosum  Britt.  (Ptiliidae) ; 
Orthoperus  nitidulus  Allen  (Orthoperidae) ;  Teredus  cylindricus 
(01.)*  (Colydiidae) ;  Gnorimus  variabilis  (L.)  (Scarabaeidae) ; 
Eucnemis  capucina  Ahr.  (Eucnemidae) ;  Adelocera  quercina 
(Hbst.),  Limoniscus  violaceus  (Mill.)  (Elateridae) ;  Lymexylon 
navale  (L.)  (Lymexylidae) ;  Gastrallus  laevigatus  (Ol.) 
(Anobiidae);  Anaspis  jlorenceae  Donisth.  (Mordellidae) ;  Dryoph- 
thorus  corticalis  (Payk.)*  (Curculionidae). 

At  least  three  rare  xylophagous  Diptera,  Calliprobola  speciosa 
(Rossi)  (Syrphidae)  (also  in  the  New  Forest),  Laphria  gilva  (L.) 
(Asilidae),  and  Calobata  ( =  Rainieria )  calceata  (Fall.)  (Micro- 
pezidae)  also  occur1  at  Windsor. 

The  rich  entomological  fauna  of  British  oak-woods  is  best 
developed  in  southern  England  though  not  all  the  species  will  be 
found  in  any  one  place.  The  reasons  for  localization  are  usually 
unknown;  some  species  (e.g.  Minucia  lunaris  (Schiff.)  iike  young 
growth  and  flourish  on  the  sprouting  branches  from  felled  stumps. 
The  principal  oak-woods  within  reach  of  London  are  in  Surrey, 
Hampshire,  Sussex  and  Kent.  A  list  of  the  insects  which  may  be 
found  includes  the  following :  — 

Hemiptera 

Jassidae:  Jassus  lanio  (L.),  Allygus  mixtus  (Fab.),  Loepotettix 
dilutior  (Kbm.),  Eupteryx  pulchellus  (Germ.),  E.  concinna 
(Germ.),  Typhlocyba  aurovittata  Dougl.,  T.  quercus  (Fab.), 
Alebra  allostriella  (Fall.). 

Psyllidae  :  Trioza  remota  Forst. 

Aphididae :  Schizodryobius  longirostris  (Mordv.),  Lachnus  roboris 
(L.),  Stomaphis  quercus  (L.),  S.  longirostris  (Fab.)  (the 
last  two  with  Lasius),  Myzocallis  castanicola  Baker,  Tuber- 
culoides  annulatus  (Htg.),  Tuberculatus  querceus  (Kalt.), 
Thelaxes  dryophila  (Schrk.). 

Pliylloxeridae :  Phylloxera  glabra  (von  Heyd.). 

Aleyrodidae:  Pealius  quercus  (Sign.). 

Coccidae:  Quadraspidiotus  zonatus  (Frnfld.),  Asterolecanium 
variolosum  (Ratz.),  Eulcanium  ciliatum  (Doug.),  Kermes 
quercus  (L.),  K.  roboris  (Geoffr.  in  Fourcr.). 

Pentatomidae :  Pentatoma  rufipes  (L.). 

Miridae:  Phytocoris  dimidiatus  Kbm.,  Megacoelum  injusum 
(H.-S.),  Calocoris  ochromelas  (Gmel.),  Miris  striatus  (L.), 
Campyloneura  virgula  (H.-S.),  Pilophorus  perplexus  Doug. 
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&  Scott,  Cyllecoris  histrionicus  (L.),  C.  flavoquadrimacu- 
latus  (Deg.),  Orthotylus  nassatus  (Fab.),  0.  tenellus  (Fall.), 
Harpocera  thoracica  (Fall.),  Phylus  palliceps  (Fieb.),  P. 
melanocephalus  (L.),  Psallus  perrisi  Muls.,  P.  wagneri 
Ossianils.,  P.  varians  (H.-S.),  P.  diminutus  (Kbm.). 

Thysanoptera 

Aeolothripidae :  Aeolothrips  melaleucus  Hal. 

Tliripidae :  Drepanothrips  reuteri  Uzel,  Oxythrips  quercicola 
Bagn.,  Thrips  minutissimus  L. 

Phloethripidae :  Haplothrips  subtilissimus  (Hal.). 

Neuroptera 

Baphidiidae:  Raphidia  notata  Fab. 

Hemerobiidae :  Hemerobius  lutescens  Fab.,  Sympherobius 

pygmaeus  (Rarnbur). 

Chrysopidae:  Chrysopa  jlava  (Scop.),  C.  vittata  Wesm.,  C. 
ciliata  Wesm. 

Lepidoptera 

Nolidae:  Nola  strigata  (Schiff.). 

Cymbidae:  Pseudoips  prasinana  (L.),  Bena  fagana  (Fab.), 
Nycteola  revayana  (Scop.). 

Caradrinidae  :  Moma  alpium  (Obs.),  Dicyla  oo  (L.),  Jodia  croceago 
(Schiff.),  Grapholitha  omit  opus  (Hufn.),  Griposia  aprilina 
(L.),  Dryobota  protea  (Schiff.),  Orthosia  miniosa  (Schiff). 

Plusiidae:  Zanclognatha  nemoralis  (Fab.),  Catocala  sponsu  (L.) 
C.  promissa  (Schiff.),  Minucia  lunaris  (Schiff.). 

Sterrhidae:  Cosymbia  porata  (Fab.),  C.  punctaria  (L.). 

Geometridae  Comibaena  pustulata  (Hufn). 

Hydriomenidae :  Eupithecia  abbreviata  Steph.,  E.  dodoneata 
(Guen.),  E.  irriguata  (Hb.). 

Selidosemidae :  Boarmia  roboraria  (Schiff.),  B.  punctinalis  (Scop.), 
Erannis  leucophaearia  (Schiff.),  Apocheima  hispidaria 
(Schiff.),  Deuteronomos  erosaria  (Schiff.). 

Polyplocidae :  Asphalia  diluta  (Schi fl.),  Polyploca  ridens  (Fab.). 

Notodontidae :  Notodonta  anceps  (Goeze),  Drymonia  dodonaea 
(Schiff.),  D.  ruficornis  (Hufn.). 

Lycaenidae:  Thecla  quercus  (L.). 

Drepanidae :  Drepana  binaria  (Hufn.). 

Phycitidae:  Phycita  spissicella  (Fab.),  Nephopteryx  similella 
(Germ.  &  Zinck.),  Cryptoblabes  bistriga  (Haw.),  Acrobasis 
consociella  (Hb.),  A.  tumidella  (Zinck.),  A.  tumidana 
(Schiff.). 

Heterogeneidae :  Apoda  avellana  (L.). 
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Tortricidae:  Laspeyresia  splendana  (Hb.),  Parnmene  splendidu- 
lana  (Guen.),  P.  inquilina  Fletch.,  P.  argyrana  (Hb.),  P. 
albiginana  (Goeze),  P.  fasciana  (L.),  Strophedra  nitidcina 
(Fab.),  Zeiraphera  insertana  (Fab.),  Ancylis  mitter- 
bacheriana  (Schiff.),  Eudemis  porphyrana  (Hb.),  E. 
profundana  (Schiff.),  Tortricodes  tortricella  (Hb.),  Aleimma 
loeflingiana  (L.),  Tortrix  viridana  (L.),  Acleris  tripunctu- 
lana  (Haw.). 

Gelechiidae :  Stenolechia  gemmella  (L.),  Xenolechia  humeralis 
(Zell.),  X.  triparella  (Zell.),  X.  luculella  (Hb.),  Hypatima 
gibbosella  (Zell.). 

Cosmopterygidae :  Mompha  stephensi  (Stt.). 

Oecophoridae :  Diurnea  phryganella  (Hb.). 

Sesiidae:  Aegeria  vespiformis  (L.). 

Coleoplioridae :  Coleophora  lutipennella  (Zell.),  C.  flavipennellci 
(Dupl.),  C.  ardeaepennella  Scott,  C.  pcilliatella  (Germ.  & 
Zinck),  C.  currucipennella  Zell. 

Gracillariidae :  Litho  collet  is  roboris  Zell.,  L.  harrisella  (L.),  L. 
heegeriella  Zell.,  L.  quercifoliella  Zell..  L.  distentella  Zell., 
Acrocercops  brogniardella  (Fab.),  Gracillaria  sulphurella 
(Haw.),  G.  alchimiella  (Scop). 

Plutellidae:  Ypsolophus  lucellus  (Fab.),  Y.  alpellus  (Schiff.),  Y. 
sylvellus  (L.),  Y.  astellus  (Clerck),  Argyresthia  glaucinella 
Zell. 

Lyonetiidae:  Tischeria  complanella  (Hb.),  T.  dodonaea  Stt., 
Buccuiatrix  idmella  Zell. 

Heliozelida© :  Heliozela  sericiella  (Haw.),  H.  staneella  (Fisch.). 

Stigmellidae :  Stigmella  atricapitella  (Haw.),  S.  ruficapitella 
(Haw.),  $'  basiguttella  (von  Hein.),  S.  quinquella  (Bed.), 
S.  subbimaculella  (Haw.),  S.  albifasciella  (von  Hein.). 

Eriocraniidae :  Mnemonica  subpurpurella  (Haw.). 

Diptera 

Cecidomyiidae  :  Arnoldiana  quercicola  (Kieff.),  A.  gemmae  (Rubs), 
A.  quercus  (Binnie),  Dasyneura  libera  (Kieff.),  D.  malpighii 
(Kieff.),  D.  panteli  (Kieff.),  D.  squamosa  (Tav.),  Contarinia 
quercina  (Rubs.),  Macrodiplosis  dryobia  (F.  Lw.),  M. 
volvens  (Kieff.). 

Hymenoptera 

Pamphiliidae :  Neurotoma  mandibularis  (Zadd.),  Pamphilius 
sylvarum  (Steph.). 

Cepliidae :  Janus  femoratus  Curt. 

Argidae:  Arge  rustica  (L.). 

Tentliredinidae :  Harpiphorus  lepidus  (Klug.),  Allantus  togatns 
Panz.,  Apethymus  braccatus  (Gmel.),  A.  abdominalis  (Lep.), 
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Caliroa  cinxia  (Klug.),  Periclista  albida  (Klug.),  P.  lineolata 
(King.),  P.  pubescens  (Zadd.),  Profenusa  pygmaea  (Klug), 
Mesoneura  opaca  (Fab.). 

Cynipidae :  Biorhiza  pallida  (Oliv.),  TrigonaspiS  megaptera  (Pz.), 
T.  synaspis  (Htg.),  about  27  spp.  of  Andricus,  three  of 
Callirhytis,  about  five  species  of  Cynips,  six  of  Neuroterus, 
and  14  of  Synergus ,  Saphonecrus  connatus  (Htg.), 
Ceroptres  arator  Htg. 

Coleopfera 

Carabidae  :  Calo soma  inquisitor  (L.). 

Silphidae:  Xylodrepa  quadripunctata  (L.). 

Buprestidae:  Agrilus  pannonicus  (Pill.  &  Mitt.). 

Chrysomelidae :  Cryptocephalus  querceti  Suffr. 

Curculionidae :  Attelabus  nitens  (Scop.),  Curculio  venosus  (Grav.), 
C.  glandium  Marsh.,  C.  villosus  Fab.,  C.  pyrrhoceras  Marsh., 
Coeliodes  erythroleucus  (Gmel.),  C.  dry  ados  (Gmel.),  C. 
ruber  Marsh.,  Rhynchaenus  quercus  (L.),  R.  pilosus  (Fab.), 
Magdalis  cerasi  (L.),  Scolytus  intricatus  (Ratz.),  Anisandrus 
dryographus  (Ratz.). 

The  preceding  species  which  are  all  closely  associated  with 
oak  have  a  host  of  parasites  and  predators.  Moreover,  there  are 
many  general  feeders  and  scavengers  not  listed  above.  Finally, 
the  relatively  rich  ground  flora  which  includes  such  characteristic 
plants  as  Endymion  nonscriptus  (L.)  Garcke,  Anemone  nemorosa 
L.,  Primula  vulgaris  Huds.,  Ajuga  reptans  L.,  Mercurialis  perennis 
L.,  and  Euphorbia  amygdaloides  L.  has  a  further  set  of  associated 
insects.  As  already  noted,  the  oakwood  has  more  insect  species 
than  any  other  plant  community  in  Britain. 

Characteristic  examples  of  oakwood  within  reach  of  London 
are  Windsor  Forest,  Ham  Street  Woods  in  Kent  (both  these  partly 
Nature  Reserves)  and,  rather  further  away,  considerable  areas  in 
the  New  Forest. 

As  noted  earlier,  to  the  east  of  London,  oakwoods  may  contain 
a  substantial  element  or  even  pure  stands  of  hornbeam  ( Carpinus 
betulus  L.).  Good  examples  of  this  habitat  can  be  seen  in  Epping 
Forest  on  th d  immediate!  outskirts  of  London  (cf.  also  Salisbury, 
1918).  Characteristic  insects  associated  with  hornbeam  are  the 
following: — Lepidoptera.  Stigmellidae  —  Stigmella  floslactella 
(Haw).  Gracillariidae — Lithocolletis  tenerella  Joannis,  L.  quin- 
nata  (Geoff,  in  Fourcr.),  Coleophoridae — Coleophora  curruci- 
penella  Zell.  Tortricidae — Capua  vulgana  (Frohl.),  Aleimma 
loeflingiana  (L.).  Pyraustidae — Agrotera  nemoralis  (Scop.). 
Coleoptera.  Colydiidae — Cicones  variegatus  (Hellw.).  Melan- 
dryidae — Abdera  quadrifasciata  (Curt.).  Diptera.  Cecidomyiidae 
— Zygiobia  carpini  (F.  Lw.),  Dasyneura  rubsaameni  (Kieff.). 

Areas  dominated  by  aspen,  Populus  tremula  L.,  are  usually 
smaller  and  more  scattered,  forming  local  societies  in  woods  of 


22 


[April 

various  types.  Good  examples  can  be  seen  at  Brickett  Wood,  near 

St.  Albans,  Hertfordshire,  and  near  Ham  Street,  in  Kent.  Aspen 

has  a  highly  characteristic  fauna  with  many  insects  peculiar  to  it, 

such  as  the  following:  — 

Hemiptera 

Aphididae:  Chaitophorus  populeti  (Panz.),  Eichochaitophorus 
tremulae  (Koch),  Asiphon  tremulae  (L.). 

Bythoscopidae :  Idiocerus  tremulae  (Estl.),  7.  populi  (L.), 
Macropsis  fuscinervis  Boh. 

Lepsdoptera 

Stigmellidae :  Stigmella  assimilella  (Zell.),  S.  argyropeza  (Zell.). 

Gelechiidae :  Gelechia  nigra  (Haw.). 

Tortricidae:  Ancylis  laetana  (Fab.),  Gypsonoma  sociana  (Haw.), 
Gibberifera  simplana  (Fisch.  v.  Rossi.),  Epinota  maculana 
(Fab.),  Sciaphila  branderiana  (L.). 

Phycitidae:  Nephopteryx  hostilis  (Steph.). 

Geometridae :  Lobophora  halterata  (Hufn.). 

Brephidae :  Archiaeus  notha  (Hb.). 

Noctuidae:  Zenobia  subtusa  (Schiff.),  Orthosia  populi  (Strom.). 

Notodontidae :  Clostera  curtula  (L.). 

Coieoptera 

Chrysomelidae :  Zeugophora  turneri  Power,  Z.  subspinosa  (Fab.), 
Phytodecta  decemnotata  (Marsh.),  Chrysomela  tremulae 
Fab.,  Chalcoides  nitidula  (L.). 

Curculionidae :  Byctiscus  populi  (L.),  Dorytomus  tortrix  (L.),  D. 
dejeani  Faust,  D.  taeniatus  (Fab.). 

Hymenoptera 

Pamphiliidae :  Pamphilius  betulae  (L.),  P.  histrio  (Latr.),  P. 
latifrons  (Fall.). 

Tenthredinidae :  Heterarthrus  ochropoda  (Klug),  Messa  glaucopis 
(Knw.),  Rhogogaster  dryas  (Bens.),  Amauronematus 
puniceus  (Chr.),  Nematus  fahraei  Thoms. 


Diptera 

Cecidomyiidae :  Perrisia  populeti  (Rubs.),  Stictodiplosis  petioli 
(Kieff.),  Contarinia  tremulae  Kieff.,  Harmandia  tremulae 
(Winn.),  77.  pustulans  Kieff. 

Agromyzidae  :  Agromyza  albitarsis  Meig.,  Melanagromyza,  schineri 
(Gir.). 
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No  type  of  countryside  is  more  familiar  to  Londoners  than  the 
open  heaths  which  cover  considerable  areas  of  the  country, 
especially  to  the  west  of  the  city.  Such  land  is  often  open  and 
suitable  for  picnicking  and  owing  to  its  low  agricultural  value  is 
often  freely  accessible  to  the  public.  Too  much  trampling  un¬ 
fortunately  reduces  or  destroys  most  of  the  vegetation.  There  is 
almost  no  heath  vegetation  left  on  Hampstead  Heath  (other  than 
birch,  Betula )  but  there  is  a  considerable  area  of  Calluna  on 
Wimbledon  Common  and  much  well-grown  birch,  both  supporting 
a  large  insect  fauna.  Rather  further  out  at  such  places  as  Oxshott 
and  Esher,  Hindhead,  and  on  the  Surrey-Hampshire  border,  are 
large  areas  of  heath-land  which  have  long  been  collecting 
grounds  for  entomologists.  Such  areas  are  rich  in  Aculeate 
Hymenoptera  and  a  considerable  proportion  of  our  relatively 
small  fauna  may  be  found  in  such  places.  Species  which  are 
relatively  common  on  the  continent,  such  as  Ammophila 
pubescens  Curtis  ( campestris  of  older  authors)  or  Heriades 
truncorum  (L.)  are  almost  confined  to  it.  In  some  areas,  such  as 
Hindhead,  V actinium  myrtillus  L.  may  be  locally  abundant  and 
several  very  characteristic  species  of  insect  are  associated  with  it, 
such  as  Andrena  lapponica  Zett.  (Andrenidae)  and  Bomolocha 
crassalis  Treitschke  (Noctuidae). 

A  characteristic  heath-fauna  in  south-east  England  includes 
such  species  as  the  following: 

Orthoptera 

Acrididae:  Chorthippus  vagans  (Eversman)  (apparently  not  east 
of  Hampshire). 

Tettigoniidae :  Metrioptera  brachyptera  (L.). 

Hemiptera 

Psyllidae :  Aphalaroidea  ericae  (Carl.). 

Ulopidae:  Ulopa  reticulata  (Fab.). 

Pentatomidae :  Rhacognathus  punctatus  (L.). 

Alydidae :  Alydus  calcaratus  (L.). 

Lygaeidae :  Nysius  helveticus  (H.S.),  Kleidocerys  truncatulus 
(Walk.),  Rhyparochromus  pini  (L.),  Scolopostethus 
decoratus  (Hahn). 

Tingidae :  Dictyonota  strichnocera  Fieb. 

Reduviidae:  Coranus  subapterus  (Deg.). 

Nabidae :  Nabis  ericetorum  Scholtz. 

Miridae:  Asciodema  obsoletum  (Fieb.),  Pachylops  bicolor  (Dougl. 
and  Scott),  Orthotylus  ericetorum  (Fall.),  Myrmecoris 
gracilis  (Sahib.),  Phytocoris  insignis  Reuter. 

Saldidae :  Saldula  orthochila  (Fieb.). 
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Lepidoptera 

Arctiidae:  Diacrisia  sannio  (L.). 

Noctuidae :  Heliothis  maritima  Grossl.  ssp .septentrionalis  Hoffm., 
Lycophotia  varia  (Vill.)  ( strigula  Thunbg.),  Amatlnes 
agathina  (Dup.),  A.  castanea  (Esp.),  Anarta  myrtilli  (L.), 
Parascotia  fuliginaria  (L.). 

Geometridae :  Selidosema  brunnearia  (de  Vill.)  ssp.  scandinaviaria 
Stand.,  Eupithecia  goossensiata  Mab.,  E.  nanata  (Hb.)  ssp. 
angusta  Prout,  Chloroclystis  debiliata  (Hb.),  Pachycnemia 
hippo  cast  anaria  (Hb.),  Ematurga  atomaria  (L.). 

Lycaenidae  :  Plebeius  argus  L. 

Phycitidae :  Salebria  jusca  (Haw.),  S.  palumbella  (Fab.). 

Tortricidae :  Acleris  hyemana  (Haw.),  Ancylis  unguicella  (L.), 
A.  uncana  (Hb.). 

Gelechiidae :  Aristotelia  ericinella  (Dup.),  Xenolechia  aethiops 
(Westw.),  Gelechia  betulae  (Haw.). 

Oecophoridae :  Amphisbatis  incongruella  (Stt.),  Pleurota  bicos- 
tella  (Cl.). 

Scythridae:  Scythris  variella  (Steph.). 

Coleophoridae :  Coleophora  juncicolella  Stt.,  C.  pyrrhulipennella 

Zell. 


Ooleoptera 

Cicindelidae :  Cicindela  sylvatica  L. 

Carabidae:  Bradycellus  ruficollis  (Steph.),  B.  verbasci  (Duft.), 
Anisodactylus  nemorivagus  (Duft.),  Amara  famelica  Zimm., 
Feronia  angustata  (Duft.),  F.  oblongopunctata  (Fab.), 
Agonum  sexpunctatum  L.,  A.  quadripunctatum  (Deg.). 

Staphylinidae :  Lomechusoides  strumosa  (Fab.)  with  Formica 
sanguinea  Latr. 

Elateridae  :  Elater  sanguinolentus  Schrank,  E.  balteatus  L. 

Buprestidae:  Melanophila  acuminata  (Deg.). 

Byrrhidae:  Porcinolus  murinus  (Fab.). 

Cryptophagidae :  Micrambe  villosa  (Heer). 

Scarabaeidae  :  Typhaeus  typhaeus  (L.). 

Chrysomelidae :  Cryptocephalus  bigutattus  (Scop.),  C.  julvus 
Goeze,  Lochmaea  suturalis  (Thoms.),  Haltica  ericeti  (All.). 

Curculionidae :  Lepyrus  capucinus  (Schall.),  Coniocleonus  nebu- 
losus  (L.),  Micrelus  ericae  (Goyll.). 

Hymenoptera 

Chrysididae:  Notozus  constrictus  (Forst.),  Hedychridium  roseum 
(Rossi),  H.  coriaceum  (Dahlb.). 

Methocidae:  Methoca  ichneumonides  Latr. 
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Pompilidae :  Pompilus  plumb eus  Fab.,  P.  wesmaeli  Thoms., 
Episyron  rufipes  (L.),  Ceropales  maculata  (Fab.). 

Eumenidae :  Eumenes  pedunculatus  (Pz.). 

Sphecidae :  Astata  hoops  (Schr.),  A.  pinguis  (Dahlb.),  Tachysphex 
nitidus  (Spin.),  Miscophus  concolor  Dahlb.,  Ammophila 
sabulosa  (L.),  Diodontus  minutus  (Fab.),  D.  insidiosus 
Spooner,  Mimesa  shuckardi  Wesm.,  Crabro  scutellatus 
(Scheven),  Crossocerus  wesmaeli  (van  d.  L.),  C.  tarsatus 
(Schuck.),  Cerceris  arenaria  (L.),  C.  cunicularia  (Schr.). 

Colletidae :  Colletes  succincta  (L.). 

Andrenidae :  Andrena  fuscipes  (Kby.),  A.  argentata  Sm. 

Halictidae :  Halictus  prasinus  Sm.,  H.  perkinsi  Bltlign. 

Megachilidae :  Megachile  maritima  (Kby.),  Coelioxys  rufescens 
Lep.  et  Serv. 

Apidae :  Anthophora  bimaculata  (Pz.),  Epeolus  cruciger  (Pz.), 
Nomada  rufipes  Fab.,  N.  baccata  Sm.,  Bombus  terrestris 
audax  (Harris),  B.  jonellus  (Kby.). 


Diptera 

Bombyliidae  :  Thyridanthrax  fenestratus  (Fall.). 

Empididae  :  Empis  praevia  Collin. 

Dolichopodidae  :  Hercostomus  nanus  (Macq.),  Sciopus  wiedemanni 

(Fall.). 

Phoridae :  Phalacrotophora  fasciata  (Fall.). 

Syrphidae :  Sericomyia  silentis  (Harris). 

Conopidae  :  Sicus  ferrugineus  (L.). 

Trypetidae  :  Noeeta  pupillata  (Fall.). 

Ephydridae :  Ochthera  mantis  (Deg.). 

Tachinidae :  Wagneria  carbonaria  (Pz.),  Linnaemyia  vulpina 
(Fall.),  Servillia  ursina  (Fab.). 

Calliphoridae :  Setulia  grisea  (Meig.),  Miltogramma  punctatum 
Meig. 

Muscidae :  Enoplopteryx  ciliatocosta  (Zett.),  Phorbia  moliniaris 
(Karl). 

Round  the  edges  of  heaths  there  are  usually  stands  of  birch. 
Occasionally,  as  on  Wimbledon  Common  or  Stanmore  Common, 
there  may  be  fairly  extensive  birch  woods.  The  tree  is  continually 
invading  the  heath  but  probably  fails  to  establish  where  fires  are 
frequent.  Under  British  conditions,  if  undisturbed  for  a  sufficient 
time,  the  birch  itself  would  in  most  places  be  replaced  by  oak,  and 
the  heath-birch  type  of  vegetation  must  in  many  localities  be 
regarded  as  a  subclimax  maintained  by  human  interference. 
While  Silver  Birch  (B.  verrucosa  Ehrh.)  is  probably  the  commoner 
species,  B.  pubescens  Ehrh.  often  occurs  mixed  with  it.  Insects 
do  not  seem,  in  general,  to  distinguish  between  them,  though  the 
first  species  often  seems  more  productive.  Birch  is  the  food  of  a 
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very  large  number  of  phytophagous  insects,  particularly  Lepi- 

doptera  and  Hymenoptera  Symphyta.  Characteristic  species  of 

the  London  area  include  the  following : 

Hemiptera 

Psyllidae :  Psylla  hartigi  Flor,  P.  betulae  (L.). 

Aphididae:  Callipterinella  calliptera  (Htg.)  (=annulata  Koch), 
Kallistaphis  betulicola  (Kalt.),  Eucer aphis  punctipennis 
(Zett.)  ( =  betulae  auct.),  Symydobius  oblongus  (v.  Heyd.), 
Glyphina  betulae  (Kalt.),  Betulaphis  quadrituberculata 
(Kalt.)  (  =  betulae  Buckt.). 

Margarodidae  :  Steingelia  gorodetskia  Nass. 

Acanthosomidae :  Elasmostethus  interstinctus  (L.),  Elasmucha 
grisea  (L.). 

Miridae:  Psallus  betuleti  (Fall.),  P.  falleni  Bent.,  Lygocoris 
contaminatus  (Fall.). 

Neuroptera 

Hemerobiidae :  Hemerobius  marginatus  Steph.,  Kimminsia  betu- 
lina  (Stroem). 

Lepedoptera 

Noctuidae:  Enargia  paleacea  (Esp.). 

Brephidae :  Archiearis  parthenias  (L.). 

Geometridae :  Cosymbia  porata  (L.),  Geometra  papilionaria  (L.), 
Operophtera  fagata  (Scharf.),  Semiothisa  notata  (L.), 
Aethalura  punctulata  (Schiff.),  Cleora  cinctaria  (Schiff.), 
Deilinia  pusaria  (L.),  Ennomos  alniaria  (L.). 

Thyatiridae :  Tethea  fluctuosa  (Hb.),  T.  duplaris  (L.),  Achlya 
flavicornis  (L.). 

Notodontidae :  Notodonta  dromedarius  (L.),  Pheosia  gnoma 
(Fab.),  Odontosia  carmelita  (Esp.). 

Drepanidae:  Drepana  lacertinaria  (L.),  D.  falcataria  (L.). 

Phycitidae:  Salebria  betulae  (Goeze). 

Tortricidae:  Phalonia  nana  (Haw.),  Acleris  ferrugana  (Schiff.  & 
Denis),  Epinotia  paykulliana  (Fab.),  E.  bilunana  (Haw.), 
E.  tetraquetrana  (Haw.),  E.  stroemiana  (Fab.),  Apotomis 
betuletana  (Haw.),  A.  sororculana  (Zett.). 

Gelechiidae :  Telphusa  proximella  (Hb.),  Hypatima  conscriptella 

(Hb.). 

Sesiidae:  Aegeria  culiciformis  (L.). 

Yponomeutidae  :  Swammerdamia  heroldella  Hb. 

Coleophoridae :  Coleophora  orbitella  Zell.,  C.  betulella  Wocke. 

Gracillariidae :  Lithocolletis  ulmifoliella  (Hb.),  Ornix  betulae  Stt., 
Gracillaria  populetorum  Zell.,  G.  elongella  (L.). 
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Plutellidae :  Argyresthia  brockeella  (Hb.),  A.  goedartella  (L.),  A. 
retinella  Zell. 

Lyonetiidae :  Bucculatrix  demaryella  (Stt.). 

Lamproniidae  :  Phylloporia  bistrigella  (Haw.),  Incurvaria  pectinea 
Haw.,  Lampronia  tenuicornis  Stt. 

Stigmellidae :  Stigmella  continuella  (Stt.),  S.  betulicola  (Stt.),  S. 
luteella  (Stt.),  S.  argentipedella  (Zell.),  S.  confusella 
(Wood). 

Eriocraniidae :  Eriocrania  semipur  pur  ella  (Steph.),  E.  sangii 
Wood,  E.  rubroaurella  (Haw.),  E.  salopiella  (Stt.),  E. 
sparrmannella  (Bose  d’ An  tic),  Mnemonica  unimaculella 
(Zell.). 


Diptera 

Cecidomyiidae :  Semudobia  betulae  (Winn.),  Plemeliella  betulicola 
(Kieff.),  Anisostephus  betulinus  (Kieff.),  Massalongia  rubra 
(Kieff.). 

Agromyzidae  :  Agromyza  alnibetulae  Hend. 

Hymenoptera 

Pamphiliidae :  Pamphilius  pallipes  (Zett.). 

Xiphydriidae :  Xiphydria  camelus  (L.). 

Argidae :  Arge  fuscipes  (Fall.). 

Cimbicidae :  Cimbex  jemorata  (L.),  Trichiosoma  lucorum  (L.). 

Tenthredinidae :  Heterarthrus  nemoratus  (Fall.),  Scolioneura 
betuleti  (King),  Messa  nana  (Kby.),  Fenusa  pusilla  (Lep.), 
Hemichroa  australis  (Lep.),  H.  crocea  (Geoffr.),  Dineura 
virididorsata  (Retz.),  Pristiphora  testacea  (Jur.),  P. 
melanocarpa  (Htg.),  P.  alpestris  (Kon.),  Nematus  cad- 
derensis  (Cam.),  Amauronematus  amplus  (Kon.),  Croesus 
latipes  (Vill.). 

Coleoptera 

Chrysomelidae :  Orsodacne  lineola  (Pz.),  Cryptocephalus  decem- 
maculatus  (L.),  Labidostomis  tridentata  (L.),  Clytra 
quadripunctata  (L.),  Luperus  longicornis  (Fab.),  L.  flavipes 
(L.),  Lochmaea  capreae  (L.). 

Curculionidae :  Bycticus  betulae  (L.),  Deporaus  mannerheimi 
Humm.,  Apion  simile  Kby.,  Strophosomus  subrotundatus 
(Marsh.),  Rhynchaenus  pilosus  (Fab.),  R.  testaceus  (Miill.), 
R.  rusci  (Hbst.),  Anoplus  plantaris  Naez.,  Magdalis  car- 
bonaria  (L.). 

The  other  predominant  woodland  type  of  southern  English 

heath-land  is  that  dominated  by  the  Scots  Pine,  Pinus  sylvestris 

L.  As  already  noted,  this  plant  is  only  rather  uncertainly  native 

in  southern  England.  Much  of  it  has  been  planted,  especially  in 
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the  eighteenth  century  and  again  after  1918.  Considerable  areas, 
however,  are  covered  by  pines  which  are  spontaneously  self-sown. 
Perhaps  because  little  of  it  is  native,  the  characteristic  ground- 
vegetation  of  this  type  of  woodland  is  scarcely  developed.  The 
fauna  of  the  pine  woods  is  thus  made  up  mainly  of  species 
attached  to  the  pine  itself  or  of  their  parasites  and  predators. 
The  list  of  insects  though  long  is  small  compared  with  what  is 
found  in  large  areas  of  native  pines.  A  number  of  such  species 
known  in  Scotland  are  not  known  in  the  south;  others,  such  as 
Asemum  striatum  (L.),  have  only  spread  to  the  south  relatively 
recently.  The  fauna  of  the  southern  pine  woods  in  reach  of  Lon¬ 
don,  such  as  those  in  the  Oxshott-Wisley  region,  or  near  Bagshot, 
includes  such  species  as  the  following: 

Hemiptera 

Aradidae :  Aradus  cinnamomeus  (Panz.). 

Lygaeidae:  Gastrodes  grossipes  (Deg.). 

Anthocoridae :  Elatophilus  nigricornis  (Zett.),  Acompocoris 

pygmaeus  (Fall.). 

Miridae :  Allaeotomus  gothicus  (L.),  Psallus  obscurellus  (Fall.), 
Camptozygum  pinastri  (Fall.),  Dichrooscytus  rujipennis 
(Fall.),  Megacoelum  beckeri  (Fieb.). 

Typhlocybidae :  Eupteryx  germari  (Zett.). 

Aphididae :  Protolachnus  agilis  (Kalt.),  Cinaria  taeniata  (Koch), 
Cinara  pini  ( L . ) ,  Schizolachnus  pineti  (Fab.). 

Adelgidae  :  Pineus  pini  (L.). 

Margarodidae  :  Mat suco ecus  pini  (Green). 

Thysanoptera 

Thripidae :  Oxythrips  ajugae  Uzel,  0.  brevistylis  (Trybom), 
Aeolothrips  vittatus  Hal.,  Taeniothrips  pini  (Uzel),  Frank- 
liniella  intonsa  (Trybom). 

Neuroptera 

Raphidiidae :  Raphidia  maculicollis  (Steph.). 

Coniopterygidae :  Coniopteryx  pygmaea  End. 

Hemerobiidae :  Hemerobius  stigma  Steph.,  H.  pini  Steph.,  H. 
nitidulus  Fab.,  Sympherobius  fuscescens  (Wallengr.),  S. 
pellucidus  (Walk.),  Kimminsia  rava  (Withy.),  Wesmaelius 
concinnus  (Steph.). 

Chrysopidae :  Chrysopa  dorsalis  Burm.,  Nathanica  capitata 
(Fab.). 

Lepidoptera 

Noctuidae:  Panolis  flammea  (Schiff.). 

Geometridae :  Eupithecia  indigata  (Hb.),  Thera  obeliscata  (Hb.), 
T.  jirmata  (Hb.),  Bupalus  piniarius  (L.),  Ellopia  fasciaria 
(L.),  Deileptina  abietaria  (Hb.). 
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Sphingidae :  Hyloicus  pinastri  (L.)  (rare  near  London). 

Phycitidae :  Dioryctria  abietella  (Schiff.). 

Tortricidae :  Archips  piceana  (L.),  Laspeyresia  cosmophorana 
(Treitschke),  L.  conicolana  Heyl.,  L.  coniferana  (Saxesen), 
Pammene  ochsenheimeriana  (Zell.),  R hyacionia  pinicolana 
(Doubl.),  R.  buoliana  (Schiff.),  R.  pinivorana  (Zell.), 
Pseudococyx  posticana  (Zett.),  P.  turionella  (L.),  Zeira- 
phera  diniana  (Gren.),  Epinotia  rubiginosana  (H.-S.), 
Olethreutes  decrepitana  (H.-S.). 

Gelechiidae :  Exoteleia  dodecella  (L.). 

Cosmopterygidae :  Batrachedra  pinicolella  (Zell.). 

Hyponomeutidae :  Ocnerostoma  pinariella  Zell.,  Cedestis  farina - 
tella  (Zell.),  C.  gysselinella  (Dup.). 


Oiptera 

Cecidomyiidae :  Cecidomyia  pini  (Deg.),  Thecodiplosis  brachy- 
ptera  (Schwagr.). 


Hymenoptera 

Xyelidae  :  Xyela  julii  Breb. 

Diprionidae :  Neodiprion  sertifer  (Geoffr.),  Diprion  pini  (L.),  D. 
similis  (Htg.). 

Coleoptera 

Carabidae  :  Dromius  angustus  Brulle. 

Cantharidae  :  Malt hinus  frontalis  (Marsh.). 

Cleridae  :  Thanasimus  formicarius  (L.). 

Elateridae  :  Elater  nigrinus  Hbst. 

Buprestidae :  Melanophila  acuminata  (Deg.)  (after  burning). 

Nitidulidae :  Pityophagus  ferrugineus  (L.). 

Cryptophagidae :  Micrambe  abietis  (Payk.),  Cryptophagus  sub- 
depressus  Gyll. 

Coccinellidae :  Scymnus  nigrinus  Kug.,  Anatis  ocellata  (L.), 
Neomysia  oblong o guttata  (L.),  Chilocorus  bipustulatus  (L.). 

Anobiidae  :  Dryophilus  pusillus  (Gyll.),  Ernobius  parvicollis  Muls., 
E.  mollis  (L.). 

Cerambycidae :  Asemum  striatum  (L.),  Criocephalus  ferus  Muls., 
Rhagium  bifasciatum  Fab. 

Curculionidae :  Rhinomacer  attelaboides  Fab.,  Hylobius  abietis 
(L.),  Pissodes  castaneus  (Deg.),  P.  pini  (L.). 

Scolytidae:  Blastophagus  piniperda  (L.),  Hylurgops  palliatus 
(Gyll.),  Hylastes  ater  (Payk.),  Pityophthorus  pubescens 
(Marsh.),  Onthotomicus  lands  (Fab.),  Pityogenes  bidenta- 
tus  (Hbst.). 
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The  chalk  grassland  developed  on  the  hills  to  the  south  of 
London  and  on  other  ranges  to  the  west  and  north  is  essentially  a 
type  of  vegetation  maintained  by  the  grazing  of  sheep  and  rabbits. 
In  the  last  few  years  grazing  pressure  has  been  much  reduced  and 
the  grassland  is  tending  to  be  replaced  by  scrub.  The  open  grass 
has  a  characteristic  and  rather  rich  flora,  many  species  of  which 
are  confined  or  nearly  confined  to  this  habitat.  Typical  of  it  are 
such  species  as  Phyteuma  tenerum  R.  Schulz,  Campanula 
glomerata  L.,  Blackstonia  perfoliata  (L.)  Huds.,  Hippocrepis 
comasa  L.,  Centaurea  scabiosa  L.,  Helianthemum  chamaecistus 
Mill.,  Origanum  vulgare  L .,  while  species  of  grass  such  as  Festuca 
ovina  L.,  F.  rubra  L.,  Helictotrichon  pratensis  (L.)  Pilger,  and 
locally  Brachy podium  pinnatum  (L.)  Beauv.,  are  dominant.  A 
famous  locality  of  this  type  near  London  is  Box  Hill,  Surrey — 
box,  Buxus  sempervirens  L.  is  almost  confined  to  the  chalk  in 
Britain — but  the  North  downs  near  Otford  and  Eynsford  (Kent) 
and  even  more  the  South  downs  between  Arundel  and  Eastbourne 
(Sussex)  and  the  Chil terns  near  Goring  (Oxon)  are  more  extensive 
areas  of  this  habitat.  Some  of  the  characteristic  insects  of 
southern  chalk  grassland  are  the  following: 

Orthoptera 

Acrididae  :  Gomphocerus  rufus  (L.)  (local  in  Britain). 
Tettigoniidae :  Decticus  verrucivorus  (L.)  (very  local). 

Memiptera 

Pentatomidae  :  Cyphostethus  tristriatus  (Fab.),  Sciocoris  cursitans 
(Fab.). 

Cydnidae :  Thyreocoris  scarabaeoides  (L .),  Sehirus  dubius  (Scop.). 
Coreidae :  Gonocerus  acuteangulatus  (Goeze)  (only  at  Box  Hill). 
Lygaeidae :  Drymus  pilicornis  (Muls.),  D.  latus  Dougl.  &  Scott. 
Miridae :  Tinicephalus  hortulanus  (Mey.-Dur.),  Dichrooscytus 
valesianus  (Mey.-Dur.). 

Lepidoptera 

Arctiidae:  Parasemia  plant aginis  (L.). 

Noctuidae :  Agrotis  denticulatus  (Haw.),  Pachetra  sagittigera 
(Hufn.). 

Geometridae :  Hemistola  immaculata  (Thnbg.),  S copula  ornata 
(Scop.),  Eupithecia  haworthiata  Stt.  ( isogrammaria  H.-S.), 
E.  sobrinata  (Hb.),  Mesotype  virgata  (Hufn.),  Thera  juni- 
perata  (L.),  Horisme  vitalbata  (Schiff.),  Ortholitha 
bipunctaria  (Schiff.)  ssp.  cretata  Prout. 

Lycaenidae:  Lycaena  coridon  (Poda),  L.  bellargus  (von  Rott.), 
Cupido  minimus  (Fuessl.). 

Satyridae :  Agapetes  galathea  (L.). 
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Hesperiidae :  Hesperia  comma  (L.). 

Zygaenidae :  Procris  geryon  (Hb.),  P.  globulariae  (Hb.)  (very 
local). 

Phycitidae :  Pempelia  dilutella  (Hb.),  P.  ornatella  (Schiff.), 
Myelois  cirrigerella  (Germ.  &  Zinck.). 

Crambidae :  Crambus  chrysonuchellus  (Scop.). 

Pyraustidae  :  Pyrausta  flavalis  (Schiff.). 

Alucitidae :  Alucita  baliodactyla  (Zell.). 

Tortricidae :  Phalonia  rutilana  (Hb.),  Ancylis  comptana  (Frolil.). 
Depressariidae :  Hypercallia  citrinalis  (Scop.)  (very  local). 
Hyponomeutidae :  Argyresthia  arceuthina  Zell.,  A.  praecocella 
Zell.,  A.  dilectella  Zell.,  A.  aurulentella  Stt.,  A.  abdominalis 

Zell. 

Coleophoridae :  Coleophora  ochrea  (Haw.). 

Gracillariidae  :  Lithocolletis  scabiosella  Dougl. 

Epermeniidae :  Epermenia  insecurella  (Stt.). 

Stigmellidae  :  Stigmella  poterii  (Stt.). 

Hymenoptera 

Tenthredinidae :  Sciapteryx  soror  Knw.,  Dolerus  nitens  Zadd.,  D. 
anthracinus  (Klug),  Hoplocampa  ariae  Bens. 

Coieoptera 

Carabidae :  Callistus  lunatus  (Fab.),  Licinus  depressus  (Payk.). 
Cucujidae :  Laemophloeus  clematidis  Er. 

Drilidae:  Drilus  flavescens  (Geoffr.  in  Fourcr.). 

Chrysomelidae :  Cryptocephalus  aureolus  Suffr.,  C.  hypochaeridis 
(L.),  Aphthona  herbigrada  (Curt.),  Epitrix  atropae  Foudr., 
Mantura  matthewsii  (Curt.). 

Scolytidae :  Xylocleptes  bispinus  (Duft.). 

As  already  stated  the  wooded  areas  of  the  chalk  are  mostly 
covered  with  beech  (Fagus  sylvatica  L.).  Beechwoods  are  not 
quite  confined  to  this  soil  but  also  sometimes  occur  on  Eocene 
sands  and  glacial  drift  and  are  also  often  planted  elsewhere.  The 
insect  fauna  of  beech  is  much  smaller  than  that  on  oak,  birch  or 
pine,  but  is  very  characteristic.  Well- developed  beechwoods  are 
seen  on  the  Chiltern  hills,  between  Princes  Risborough  and  Goring, 
at  Burnham  Beeches  (on  sand),  on  the  North  downs  near  Dorking 
or  near  Ightham,  and  on  the  South  downs,  as  at  Goodwood.  In 
these  woods  such  species  as  the  following  may  be  found : 

Hemiptera 

Typhlocybidae :  Typhlocyba  douglasi  Edw. 

Aphididae:  Schizodryobius  pallipes  (Htg.),  Phyllaphis  fagi  (L.). 
Coccidae :  Cryptococcus  fagi  (Baerenspr.). 
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Nenroptera 

Hemerobiidae  :  Hemerobius  micans  Oliv. 

Lepadoptera 

Noctuidae:  Tiliacea  aurago  (Schiff.). 

Drepanidae  :  Drepana  cultraria  (Fab.). 

Notodontidae  :  Stauropus  fagi  (L.). 

Geometridae :  Cosymbia  linearia  (Hb.),  C.  trilinearia  (Bork.). 
Heterogeneidae :  Heterogenea  asella  (Schiff.). 

Tortricidae:  Acleris  sparsana  (Schiff.),  Strophedra  weirana 
(Dough),  Pammene  jasciana  (L.)  (—nimbana  H.-S.), 
Laspeyresia  grossana  (Haw.). 

Plutellidae  :  Argyresthia  semitest acella  (Curt.). 

Gracillariidae :  Lithocolletis  faginella  Zell.,  Ornix  fagivora  Frey. 
Stigmellidae :  Stigmella  basalella  (H.-S.),  S.  turicella  (H.-S.). 

Diptera 

Cecidomyiidae :  Hartigiola  annulipes  (Htg.),  Phegobia  tornatella 
(Bremi),  Mikiola  fagi  (Htg.). 

Hymenoptera 

Tenthredinidae :  Nematus  fagi  Zadd. 

Coleoptera 

Leiodidae :  Leiodes  cinnamomea  (Pz.)  (and  some  rarer  species). 
Elateridae  :  Elater  rufipennis  Steph. 

Eucnemidae  :  Eucnemis  capucina  Ahr. 

Helodidae :  Prionocyphon  serricornis  (Mull.)  (in  water  in  tree- 
holes). 

Cucujidae :  Laemophloeus  monilis  (Fab.). 

Erotylidae  :  Diplocoelus  fagi  Guer. 

Lucanidae:  Sinodendron  cylindricum  (L.). 

Curculionidae :  Polydrusus  mollis  (Str.),  Rhynchaenus  fagi  (L.). 
Scolytidae:  Ernoporus  fagi  (Fab.). 


Hedgerows 

The  appearance  of  the  southern  English  countryside  and  one 
of  the  most  obvious  ways  in  which  it  differs  from  the  adjacent 
parts  of  the  continent  depends  on  the  growth  of  hedges,  surround¬ 
ing  relatively  small  fields.  In  the  past  most  were  “quickset” 
hedges,  that  is  of  growing  trees  pruned,  cut  and  interlaced  so  as 
to  make  a  characteristic  and  very  effective  boundary;  of  recent 
years  the  necessary  skill  in  hedge-making  is  less  common  and 
concrete  and  wire  boundaries  are  becoming  commoner.  The 
old-fashioned  hedge  is  typically  made  of  hawthorn  ( Crataegus 
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monogyna  Jacq.)  but  elm  ( Ulmus  spp.),  sloe  (Prunus  spinosa  L.), 
rose  ( Rosa  spp.)  and  brambles  (Rubus  fruticosus  L.  agg.)  are  also 
very  common.  Associated  with  the  shrubby  hedge  is  a  wide 
variety  of  herbaceous  plants  of  which  such  species  as  nettle 
( Urtica  dioica  L.),  hedge  parsley  ( Anthriscus  sylvestris  (L.) 
Bernh.),  white  and  black  bryony  ( Bryonia  dioica  Jacq.,  Tamus 
communis  L.)  are  characteristic  though  the  flora  often  forms  a 
selection  from  the  vegetation  which  would  grow  naturally  on  the 
site  before  it  was  modified.  Such  hedges  have  a  rich  insect-fauna 
and  in  the  more  cultivated  areas  may  be  the  home  of  more  species 
than  anywhere  other  than  the  patches  of  woodland.  On  a  haw¬ 
thorn  hedge  near  London  the  entomologist  may  expect  to  find 
such  species  as  the  following : 

Hemiptera 

Typhlocybidae  :  Typhlocyba  jroggatti  Baker. 

Psyllidae :  Psylla  peregrina  Forst.,  P.  crataegi  (Schrk.). 
Aphididae:  Dysaphis  crataegi  (Kalt.)  and  allies,  Rhopalo siphon 
oxyacanthae  (Schrk.)  ( =  crataegellum  Theob.),  Medosalis 
pomi  (Deg.),  Ovatus  crataegarius  (Walk.). 

Lecaniidae :  Eulecanium  coryli  (L.),  Pulvinaria  vitis  (L.). 
Acanthosomidae :  Acanthosoma  haemorrhoidale  (L.). 

Miridae :  Deraeocoris  olivaceus  (Fab.),  Atractotomus  mali  (H.-D.) 

Thysanoptera 

Phlaeothripidae  :  Haplothrips  jlavitibia  Williams. 

Lepidoptera 

Arctiidae  :  Eilema  lurideola  (Zinck.). 

Nolidae :  Nola  cuculatella  (L.). 

Noctuidae :  Allophyes  oxyacanthae  (L.),  Orthosia  incerta  (Hufn.), 
O.  cruda  (Schiff.),  Episema  caeruleocephala  (L.). 
Lymantriidae  :  Euproctis  chrysorrhoea  (L.)  (  =similis  Fuessl.). 
Geometridae:  Eupithecia  exiguata  (Hb.),  Opisthograptis  luteolata 
(L.). 

Drepanidae:  Cilix  glaucata  (Scop.). 

Lasiocampidae :  Eriogaster  lanestris  (L.),  Malacosoma  neustria 
(L.),  Gastropacha  quercifolia  (L.). 

Tortricidae :  Neosphaloptera  nubilana  (Hb.),  Acleris  holmiana 
(L.),  A.  rhomb  ana  (Schiff.  &  Denis)  (  =  contaminana  L.),  A. 
variegana  (Schiff.  &  Denis),  Hedya  nubijerana  (Haw.) 
( =variegana  Hb.),  Pammene  rhediella  (Cl.),  Grapholita 
janthinana  (Dup.). 

Cosmopterygidae :  Blast odacna  atra  (Haw.),  Spuleria  flavicaput 
(Haw.). 

Glyphipterygidae  :  Anthophila  pariana  (Cl.). 
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Yponomeutidae  :  Swammerdamia  pyrella  (Vill.),  S.  lutaria  (Haw.), 
Yponomeuta  padella  (L.),  Scythropia  crataegella  (L.). 

Coleophoridae :  Coleophora  nigricella  (Steph.),  C.  hemerobiella 
(Scop.). 

Gracillariidae :  Lithocolletis  oxyacanthae  Frey,  L.  corylifoliella 
(Haw.),  Ornix  anglicella  Stt. 

Lyonetiidae:  Leucoptera  scitella  (Zell.),  Lyonetia  clerckella  (L.), 
Bucculatrix  crataegi  (Zell.). 

Stigmellidae :  Stigmella  pygmaeella  (Haw7.)  and  other  spp. 

Goleoptera 

Cerambycidae :  Stenocorus  meridianus  (L.),  Grammoptera  rufi- 
cornis  (Fab.). 

Chrysomelidae :  Lochmaea  crataegi  (Forst.). 

Curculionidae :  Rhynchites  aequatus  (L.),  Anthonomus  pedi- 
cularius  (L.). 

Diptera 

Cecidomyiidae :  Dasyneura  crataegi  (Winn.),  D.  oxyacanthae 
Rubs.,  D.  fusca  Hubs.,  Contarinia  anthobia  (F.  Lw.). 

Hymenoptera 

Pamphiliidae :  Neurotoma  saltuum  (L.),  Pamphilius  sylvaticus 
(L.). 

Argidae :  Arge  ustulata  (L.). 

Cimbicidae  :  Trichiosoma  sylvaticum  Leach. 

Tenthredinidae :  Caliroa  cerasi  (L.),  Priophorus  pallipes  (Lep.), 
P.  pilicornis  (Curt.),  Hoplocampa  crataegi  (Klug),  H. 
pectoralis  Thoms.,  Dineura  stylata  (Klug),  Pristiphora, 
crassicornis  (Htg.),  Nematus  lucidus  (Panz.). 


The  elm  trees  and  hedges  also  support  besides  a  number  of 
general  feeders  many  insects  which  are  restricted  to  trees  of  that 
genus.  In  the  south  of  England  an  elm  hedge  may  be  expected 
to  support  a  number  of  the  following  species : 

Hemiptera 

Typhlocybidae :  Typhlocyba  ulmi  (L.)  and  other  spp.,  Alebra 
wahlbergi  (Boh.). 

Jassidae :  Jassus  commutatus  Scott. 

Bythoscopidae :  Macropsis  glandacea  (Fieb.). 

Aphididae:  Schizoneura  ulmi  (L.),  S.  lanuginosa  Htg.,  Kalten- 
bachiella  pallida  (Hal.),  Byrsocrypta  ulmi  (L.). 
Anthocoridae :  Anthocoris  gallarum-ulmi  (Deg.). 

Miridae :  Orthotylus  ochrotrichus  Fieb.  (also  on  nettle),  O. 
prasinus  (Fall.). 
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Lepedoptera 

Noctuidae :  Cosmia  diffinis  (L.),  C.  affinis  (L.),  C.  pyralina 
(Schiff.). 

Nymphalidae  :  Nymphalis  polychloros  (L.). 

Lycaenidae :  Strymon  w-album  (Knoch). 

Phycitidae :  Salebria  formosa  (Haw.). 

Tortricidae :  Acleris  boscana  (Fab.),  Epinotia  trimaculana  (Don.). 

Gelechiidae  :  Telphusa  fugitivella  Zell. 

Coleophoridae :  Coleophora  limosipennella  Dup.,  C.  badiipennella 
Dup.,  C.  fuscedinella  Zell. 

Gracillariidae :  Lithocolletis  schreberella  Fab.,  L.  tristrigella 
(Haw.). 

Plutellidae:  Ypsolophus  vitellus  (L.). 

Lyonetiidae :  Bucculatrix  boyerella  Dup. 

Stigmellidae :  Stigmella  viscerella  (Stt.),  S.  ulmivora  (Fologne),  S. 
marginicolella  (Stt.). 

Coleoptera 

Scolytidae:  Scolytus  scolytus  (Fab.),  S.  multistriatus  (Marsh.), 
Pteleobius  vittatus  (Fab.). 

Hymenoptera 

Tenthredinidae :  Fenusa  ulmi  Sand.,  Priophorus  ulmi  (L.),  P. 
laevifrons  Benson. 


Of  the  rich  and  varied  herbaceous  flora  of  the  hedges  one  of 
the  commonest  and  most  ubiquitous  species  is  the  nettle,  Urtica 
dioica  L.  This  plant  is  favoured  by  many  insects  of  which  a 
considerable  number  are  confined  to  it.  Some  of  the  more 
characteristic  species  found  on  nettle  in  the  London  area  are  the 
following : 

Hemiptera 

Lygaeidae :  Heterogaster  urticae  (Fab.),  Scolopostethus  affinis 
(Schilling). 

Miridae:  Orthonotus  rufifrons  (Fall.)  (shady  places),  Liocoris 
tripustulatus  (Fab.),  Calocoris  sexgutattus  (Fab.). 
Typhlocybidae :  Eupteryx  urticae  (Fab.),  E.  aurata  (L.),  E. 

atropunctata  (Goeze). 

Psyllidae:  Trioza  urticae  (L.). 

Aphididae:  Medoralis  urticata  (Fab.),  Microlophium  evansi 
(Theob.). 

Thysanoptera 

Thripidae  :  Thrips  urticae  Fab. 
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Lepidoptera 

Noctuidae:  Hypena  proboscidalis  (L.),  XJnca  triplasia  (L.). 
Mymphalidae:  Vanessa  atalanta  (L.),  Aglais  urticae  (L.), 

Nymphalis  io  (L.). 

Pyraustidae:  Notarcha  ruralis  (Scop.),  Eurrhypara  hortulata  (L.). 
Glyphipterigidae :  Anthophila  jabriciana  (L.). 

CoSeoptera 

Nitidulidae:  Brachypterus  glaber  (Steph.),  B.  urticae  (Fab.). 
Apionidae :  Apion  urticarium  (Hbst.)  (local). 

Curculionidae :  Tanymecus  palliatus  (Fab.),  Phyllobius  pomaceus 
Gy  11.,  Cidnorhinus  quadrimaculatus  (L.),  Ceuthorrhynchus 
pollinarius  (Forst.). 


Oiptera 

Cecidomyiidae :  Perrisia  urticae  (Perris). 

Agromyzidae :  Agromyza  reptans  (Fall.),  A.  anthracina  Meig., 
Melanagromyza  aeneiventris  (Fall.),  Phytomyza  flavicornis 
Fall. 


Aquatic  Habitats 

As  remarked  earlier,  aquatic  habitats  are  not  very  well 
developed  in  south-east  England.  The  classification  of  such 
habitats  is  not  easy;  that  employed  here  is  not  perhaps  very 
logical  but  is  not  very  difficult  to  use  and  at  least  indicates  a 
number  of  distinct  associations  of  insect  species.  It  is  possible, 
first,  to  recognise  rivers  of  which  the  Thames  (non- tidal  above 
Richmond)  is  the  largest  though  not  large  by  European  standards. 
Smaller  rivers  are  the  Mole,  the  Wey,  the  Lea,  the  Chess  and  the 
Coin  and,  further  from  London  but  more  interesting,  the  Kennet. 
A  smaller  category  of  moving  water  habitat  may  be  termed 
streams  of  which  a  large  number  exist.  They  grade  over  into 
ditches.  There  are  no  lakes  in  south-east  England  but  there  are  a 
number  of  large  ponds  and  with  these  may  be  classified  canals. 
The  latter,  though  often  with  slowly  moving  water,  have  some 
of  the  character  of  large  ponds  owing  to  their  depth.  The  habitat 
best  represented  is  that  provided  by  small  ponds  using  the  term 
here  for  those  in  which  the  water  is  not  very  acid  or  peaty.  Ditches 
and  small  springs  may  have  a  few  different  species.  The  acid  or 
peaty  ponds  which  occur  on  the  heathland  and  of  which  there 
are  a  number  of  well-known  ones  in  Surrey  such  as  Black  Pond 
at  Oxshott,  or  Ockham  Pond  near  Ripley,  provide  one  of  the 
more  interesting  aquatic  habitats  in  the  region.  They  support  a 
few  of  the  species  which  are  more  typical  of  the  west  and  north  of 
this  country.  Finally,  a  number  of  species  are  characteristic  of 
brackish  ponds  and  ditches  such  as  occur  round  the  mouths  of 
the  Thames  in  Kent  and  Essex;  within  reach  of  London  though 
not  very  close. 
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Rivers 

Rivers  when  not  polluted  support  a  large  fauna  but  the  species 
listed  below  are  chiefly  those  most  characteristic  of  the  bigger 
rivers  such  as  the  Thames  (where  unpolluted),  the  Kennet,  the 
Lea  (mostly  polluted),  or  the  Wey.  Those  known  especially  from 
the  Thames  are  marked  T. 

Ephomeroptera 

Ephemeridae :  Ephemera  vulgata  L.,  E.  danica  Mull.  T,  E.  lineata 
Eaton  T. 

Potamanthidae :  Potamanthus  luteus  L.  T. 

Leptophlebiidae :  Paraleptophlebia  cincta  (Brauer)  T. 

Caenidae :  Caenis  horaria  (L.),  C.  moesta  Bengts.  T. 

Odonata 

Gomphidae :  Gomphus  vulgatissimus  (L.)  T. 

Plecoptera 

Taeniopterygidae :  Taeniopteryx  nebulosa  (L.)  T. 

Neuroptera 

Sisyridae:  Sisyra  juscata  (Fab.)  T. 

Trichoptera 

Phryganeidae  :  Phryganea  grandis  L. 

Limnephilidae :  Limnephilus  politus  McLach.,  Potamophylax 
stellatus  (Curt.). 

Sericostomatidae :  Notidobia  ciliaris  (L.),  Goera  pilosa  (Fab.), 
Silo  nigricornis  (Piet.),  Brachycentrus  subnubilus  Curt. 
Leptoceridae :  Athripsodes  nigronervosus  McLach.,  A.  albogut- 
tatus  Hagen  T,  A.  cinereus  Curt.  T,  Oecetis  testaceus 
(Curt.),  Leptocerus  lusitanica  McLach.  T. 

Hydropsychidae  :  Hydropsyche  exocellata  Duf.  T. 
Polycentropidae :  Cyrnus  trimaculatus  (Curt.). 

Psychomyidae :  Tinodes  waeneri  (L.),  Psychomyia  pusilla  (Fab.). 
Rhyacophilidae :  Rhyacophila  dorsalis  (Curt.). 

Hydroptilidae :  Hydroptila  sparsa  Curt. 

Lepidoptera 

Pyraustidae :  Acentropus  niveus  (Oliv.)  T. 

Coleoptera 

Haliplidae :  Haliplus  lineatocollis  (Marsh.),  H.  flavicollis  Sturm, 
H.  fulvus  (Fab.),  H.  laminatus  (Schall.),  H.  lineolatus 

Mann. 


38 


[April 

Dytiscidae :  Laccophilus  hyalinus  (Deg.),  Hygrotus  versicolor 
(SchalL),  Deronectes  depressus  elegans  (Panz.),  D.  12- 
pustulatus  (Fab.),  Hydroporus  lepidus  (Oliv.),  Agabus 
didymus  (Oliv.),  Platambus  maculatus  (L.),  Ilybius  fuli- 
ginosus  (Fab.). 

Gyrinidae :  Gyrinus  marinus  Gyll.,  Orectochilus  villosus  (Mull.)* 

Diptera 

Simuliidae :  Simulium  equinum  (L.),  S.  angustitarse  Lundstr.,  S. 
erythrocephalum  (Deg.),  S.  venustum  Say. 


Streams 

There  are  more  streams  than  rivers  in  south-east  England  but 
the  habitat  is  not  well-defined  and  includes  a  wide  variety  of 
different  niches.  Often  the  best  parts  of  streams  are  somewhat 
difficult  of  access,  on  private  land.  An  unpolluted,  not  too  over¬ 
grown  stream  may  be  expected  to  support  many  of  the  following 
species  of  insects : 

Ephemeroptera 

Leptophlebiidae :  Leplophlebia  marginata  (L.),  Habrophlebia 
fusca  (Curt.). 

Baetidae:  Baetis  rhodani  (Piet.),  Centroptilum  luteolum  (Mull.). 

OcJonata 

Platycnemididae :  Platycnemis  pennipes  (Pall.). 

Agriidae:  Agrion  virgo  (L.),  A.  splendens  (Harris). 
Cordulegasteridae :  Cordulegaster  boltonii  (Don.). 

Libellulidae :  Libellula  fulva  Mull. 

Plecoptera 

Nemouridae :  Nemoura  cambrica  Steph.,  Nemurella  picteti  Klap. 

Hemiptera 

Veliidae:  Velia  caprai  Tamanini. 

Aphelocheiridae :  Aphelocheirus  aestivalis  (Fab.). 

Corixidae:  Sigara  falleni  (Fieb.). 

Neuroptera 

Sialidae :  Sialis  lutaria  (L.),  S.  juliginosa  Piet. 

Osmylidae:  Osmylus  fulvicephalus  (Scop.). 

Sisyridae :  Sisyra  terminalis  Curt.,  S.  fuscata  (Fab.),  S.  dalii 
McLach. 


1964]  39 

Trichoptera 

Limnephilidae :  Limnephilus  lunatus  Curt.,  L.  luridus  Curt.,  L. 
fuscicornis  Ramb.,  Stenophylax  sequax  McLach. 

Sericostomatidae :  Silo  pallipes  (Fab.). 

Leptoceridae :  Mystacides  azurea  (L.),  Oecetis  testaceus  (Curt.). 

Hydropsychidae :  Hydropsyche  pellucidula  (Curt.),  H.  angusti- 
pennis  (Curt.),  Diplectrona  jelix  McLach. 

Psychomyidae  :  Tinodes  rostocki  McLach. 

Hydroptilidae  :  Hydroptila  sparsa  Curt. 

Coleoptera 

Haliplidae :  Haliplus  lineatocollis  Marsh.,  H.  jluviatilis  Aube, 
Brychius  elevatus  (Panz.). 

Dytiscidae:  Laccophilus  hyalinus  (Deg.),  Hygrotus  versicolor 
(Schall.),  Deronectes  depressus  elegans  (Panz.),  D.  12- 
pustulatus  (Fab.),  Hydroporus  lepidus  (Oliv.),  H.  angusta- 
tus  Sturm,  H.  discretus  Fairm.,  Agcibus  guttatus  (Payk.), 
A.  paludosus  (Fab.),  A.  didymus  (Oliv.),  Platambus 
maculatus  (L.),  llybius  fuliginosus  (Fab.). 

Gyrinidae :  Orectochilus  villosus  (Mull.). 

Hydrophilidae :  Hydraena  testacea  Curt. 

Diptera 

Tipulidae:  Taphrophila  vitripennis  (Mg.),  Limnophila  maculata 

(Mg.). 

Simuliidae :  Eusimulium  latipes  (Mg.),  E.  aureum  (Fries), 
Simulium  ornatum  Mg. 

Ephydridae :  Hydrellia  nasturtii  Collin  (mining  watercress). 


Large  Ponds  and  Canals 

The  larger  ponds  with  deep  water  and  some  wave  action  sup¬ 
port  a  number  of  peculiar  species  though  they  share  even  more 
with  the  smaller  ponds.  Canals  often  have  a  rather  similar  fauna 
though  in  this  case  there  is  also  some  relationship  with  the  river 
fauna.  Some  of  the  characteristic  species  are  the  following : 

Plecoptera 

Nemouridae :  Nemurella  picteti  Klap. 

Ephemeroptera 

Ephemeridae:  Ephemera  vulgata  L. 

Leptophlebiidae :  Leptophlebia  marginata  (L.). 

Baetidae :  Cloeon  simile  Eaton,  Procloeon  rufulum  (Miill.). 
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Odonata 

Coenagriidae :  Erythromma  ncijas  (Hans.). 

Platycnemididae :  Platycnemis  pennipes  (Pall.). 

Aeshnidae:  Aeshna  grandis  (L.),  A.  cyanea  (Mull.),  A.  juncea  (L.), 
Anax  imperator  Leach. 

Corduliidae:  Corduiia  aenea  (L.). 

Libellulidae :  Libellula  depressa  L.,  Sympetrum  striolatum 

(Charp.). 

Hemiptera 

Hydrometridae :  Hydrometra  stagnorum  (L.). 

Gerridae:  Gerris  odontogcister  (Zett.),  Aquarius  najas  (Deg.). 

Saldidae :  Chartoscirta  cincta  (H.-S.),  Salduia  pallipes  (Fab.). 

Nepidae  :  Ranalr a  linearis  (L.). 

Corixidae:  Micronecta  poweri  (D.  &  S.),  Corixa  panzeri  (Fieb.), 
Sigara  dorsalis  (Leach),  S.  fossarum  (Leach),  S.  jalleni 
(Fieb.),  S.  distincta  (Fieb.). 

Meuroptera 

Sialidae :  Sialis  lutaria  L.,  S.  fuliginosa  Piet. 

Trictooptera 

Phryganeidae :  Phryganea  grandis  L.,  P.  varia  Fab. 

Limnephilidae :  Limnephilus  rhombicus  (L.),  L.  jlavicans  (Fab.), 
L.  stigma  Curt. 

Sericostomatidae  :  Goer  a  pilosa  (Fab.). 

Leptoceridae :  Athripsodes  aterrimus  (Steph.),  Mystacides  longi- 
cornis  (L.),  Oecetis  ochraceus  (Curt.). 

Polycentropidae :  Holocentropus  picicornis  (Steph.),  Cyrnus 
trimaculatus  (Curt.). 

Hydroptilidae :  Oxyethira  costalis  (Curt.). 

Lepidoptera 

Pyraustidae :  Nymphula  stratiotata  (L.),  N.  stagnata  (Son.),  N. 
nymphaeata  (L.). 

CoSeoptera 

Haliplidae :  Haliplus  lineatocollis  Marsh.,  H.  flavicollis  Sturm,  H. 
fulvus  (Fab.),  H.  laminatus  (Schall.),  H.  ruficollis  (Deg.), 
H.  fluviatilis  Aube,  H.  lineolatus  Mann.,  H.  immaculatus 
Gerh. 

Dytiscidae :  Laccophilus  minutus  (L.),  Hygrotus  versicolor 
(Schall.),  Deronectes  depressus  elegans  (Panz.),  Hydroporus 
pictus  (Fab.),  H.  lepidus  (Oliv.),  H.  dorsalis  (Fab.),  H. 
discretus  Fairm.,  H.  pubescens  (Gyll.),  Ilybius  fuliginosus 
(Fab.),  I.  fenestratus  (Fab.),  Dytiscus  marginalis  L.,  D. 
circumflexus  Fab. 
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Gyrinidae :  Gyrinus  caspius  Men.,  G.  bicolor  Fab.,  G.  natator  (L.), 
G.  marinus  Gy  11.,  Orectochilus  villosus  (Miill.). 
Hydrophilidae :  Helophorus  aquations  (L.),  Ii.  flavipes  Fab.,  H. 
brevipalpis  Bed.,  Hydrochus  elongatus  (Schall.),  Philydrus 
coarctatus  (Gredl). 

Chrysomelidae :  Donacia  simplex  Fab.,  Plateumaris  sericea  (L.). 

Diptera 

Tipulidae :  Helius  longirostris  (Mg.),  H.  flavus  (Walk.). 

Culicidae :  Anopheles  maculipennis  messeae  Falleroni,  A.  claviger 

(Mg-)- 

Stratiomyidae :  Odontomyia  viridula  (Fab.). 

Cordiluridae :  Hydromyza  livens  Fab.  (larva  mines  Nuphar  lutea 
(L.)  Sm.). 

Sciomyzidae :  Sepedon  sphegeus  (Fab.),  S.  spinipes  (Scop.). 
Ephydridae :  Notiphila  riparia  Mg.,  N.  cinerea  Fall.,  Parhydra 
coarctata  (Fall.)  and  allies. 

Small  Ponds 

This  is  again  a  very  elastic  habitat,  grading  over  both  into  the 
next  one  and  into  the  previous  habitat  in  which  the  water  is 
typically  much  deeper  and  there  is  often  some  wave-action.  The 
more  acid  type  of  pond  is  treated  later  as  a  separate  environment. 
Small  ponds  form  the  most  extensive  aquatic  habitat  in  the  Lon¬ 
don  region  and  provide  much  the  longest  list  of  insect  inhabitants. 
The  data  necessary  for  classifying  the  numerous  British 
Chironomidae  into  their  habitats  do  not  seem  to  be  available. 

Plecoptera 

Nemouridae :  Nemoura  cinerea  (Retz.). 

Ephemeroptera 

Baetidae :  Cloeon  dipterum  (L.). 

Odonata 

Coenagriidae :  Coenagrion  pulchellum  (van  der  Lind.),  C.  puella 
(L.),  Pyrrhosoma  nymphula  (Sulz.),  Ischnura  elegans  (van 
der  Lind.),  Enallagma  cyathigerum  (Charp.). 

Lestidae :  Lestes  sponsa  (Hans.). 

Aeshnidae :  Brachytron  pratense  (Mull.). 

Lnbellulidae :  Libellula  depressa  L.,  L.  quadrimaculata  (L.), 
Sympetrum  sanguineum  (Mull.). 

Hemiptera 

Hy dr ometr idae  :  Hydrometra  stagnorum  (L.). 

Gerridae :  Gerris  thoracicus  Schumm.,  G.  lacustris  (L.). 

Veliidae :  Microvelia  reticulata  (Burm.). 
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Mesoveliidae :  Mesovelia  furcata  (Muls.  &  Rey). 

Saldidae :  Saida  saltatoria  (L.)  (on  margins). 

Naucoridae  :  Ilyocoris  cimicoides  (L.). 

Nepidae :  Nepa  cinerea  L. 

Notonectidae :  Notonecta  glauca  L.,  N.  maculata  Fab.,  Plea 
atomaria  (Pallas). 

Corixidae :  Sigara  lateralis  (Leach),  S.  distincta  (Fieb.),  S.  dorsalis 
(Leach),  Hesperocorixa  sahlbergi  (Fieb.),  77.  linnei  (Fieb.), 
Corixa  punctata  (Ill.),  Callicorixa  praeusta  (Fieb.),  Cymatia 
coleoptrata  (Fab.). 

TricBioptera 

Phryganeidae :  Phryganea  varia  (Fab.),  Nannophryganea  minor 

(Curt.). 

Limnephilidae :  Glyphotaelius  pellucidus  (Retz.),  Limnephilus 
rhombicus  (L.),  L.  flavicornis  (Fab.),  L.  stigma  Curt.,  L. 
griseus  (L.). 

Leptoceridae :  Athripsodes  aterrimus  Steph.,  Mystacides  azurea 
(L.),  M.  longicornis  (L.),  Oecetis  ochraceus  (Curt.). 

Polycentropidae :  Polycentropus  flavomaculatus  (Piet.),  Holocen- 
tropus  picicornis  (Steph.). 

Hydroptilidae :  Oxyethira  costalis  (Curt.). 

Lepidoptera 

Pyraustidae :  Cataclysta  lemnata  (L.). 

Coleoptera 

Haliplidae :  Haliplus  confinis  Steph.,  77.  obliquus  (Fab.),  77. 
lineatocollis  Marsh.,  77.  mucronatus  Steph.,  77.  variegatus 
Sturm,  77.  laminatus  (Schall.),  77.  ruficollis  (Deg.),  77. 
wehnekei  Gerh.,  77.  hey  deni  Wehncke,  Peltodytes  caesius 
(Duft.). 

Hygrobiidae:  Hygrobia  hermanni  (Fab.). 

Dytiscidae :  Noterus  clavicornis  (Deg.),  Laccophilus  minutus  (L.), 
Bidessus  germinus  (Fab.),  Hyphydrus  ovatus  (L.), 
Hygrotus  decoratus  (GylL),  H.  inaequalis  (Fab.),  77.  con- 
fluens  (Fab.),  77.  parallelogrammus  (Ahr.),  77.  impresso- 
punctatus  (Schall.),  Hydroporus  pictus  (Fab.),  H. 
granularis  (L.),  H.  lineatus  (Fab.),  H.  umbrosus  (GylL), 
H.  neglectus  Schaum,  H.  angustatus  Sturm,  H.  striola 
(GylL),  H.  palustris  (L.),  H.  erythrocephalus  (L.),  H. 
longulus  Muls.,  H.  melanarius  Sturm,  H.  ob scums  Sturm, 
H.  nigrita  (Fab.),  H.  discretus  Fairm.,  H.  pubescens  (GylL), 
H.  planus  (Fab.),  Agabus  guttatus  (Payk.),  A.  nebulosus 
(Forst.),  A.  sturmii  (GylL),  A.  bipustulatus  (L.),  Ilybius 
fuliginosus  (Fab.),  I.  subaeneus  Erichs.,  7.  fenestratus 
(Fab.),  7.  ater  (Deg.),  7.  obscurus  (Marsh.),  Copelatus  agilis 
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(Fab.),  Rantus  exsoletus  (Forst.),  R.  pulverosus  (Steph.), 
R.  notatus  (Fab.),  Colymbetes  fuscus  (L.),  Dytiscus  semi- 
sulcatus  Mull.,  D.  marginalis  L.,  D.  circumflexus  Fab., 
Hydaticus  seminiger  (Deg.),  Acilius  sulcatus  (L.). 

Gyrinidae :  Gyrinus  bicolor  Fab. 

Hydrophilidae :  Octhebius  minimus  (Fab.),  Limnebius  trunca- 
tellus  (Thunb.),  L.  papposus  Muls.,  Helophorus  rufipes 
(Bose),  H.  aquations  (L.),  H.  brevipalpis  Bed.,  H.  flavipes 
Fab.,  Hydrochus  elongatus  (Schall.),  H.  angustatus  Germ., 
Hydrobius  fuscipes  (L.),  Anacaena  globulus  (Payk.),  A. 
limbata  (Fab.),  Laccobius  sinuatus  Mots.,  L.  alutaceus 
Thoms.,  Helochares  lividus  (Forst.),  Enochrus  melanoce- 
phalus  (Fab.),  Philydrus  coarctatus  (Gredl),  P.  testaceus 
(Fab.),  Cymbiodyta  marginella  (Fab.),  Hydrochara  cara- 
boides  (L.),  Hydrophilus  piceus  (L.). 

Chrysomelidae :  Donacia  crassipes  Fab.,  D.  versicolorea  (Brahm), 
D.  simplex  Fab.,  D.  clavipes  Fab.,  Plateumaris  sericea  (L.). 


Piptera 

Tipulidae:  Phalacrocera  replicata  (L.). 

Culicidae:  Theobaldia  annulata  Schrank,  Culex  pipiens  (L.). 
Empididae :  Clinocera  stagnalis  (Hal.). 

Dolichopodidae :  Campsicnemis  curvipes  (Fall.),  Hydrophorus 
litoreus  Fall. 


Ditches  and  Small  Springs 

This  is  the  type  of  aquatic  habitat  in  which  the  volume  of 
water  is  small  and  there  is  usually  very  little  flow.  The  water  is 
largely  hidden  by  vegetation.  A  certain  number  of  insect  species 
are  very  characteristic  of  this  habitat  and  among  them  the  follow¬ 
ing  may  be  found  in  the  London  region  : 


Trichoptera 

Limnephilidae  :  Limnephilus  incisus  Curt. 

Beraeidae :  Beraea  pullata  (Curt.). 

Leptoceridae  :  Adicella  reduct  a  (McLach.). 

Polycentropidae :  Holocentropus  picicornis  (Steph.). 

Piptera 

Ptychopteridae :  Ptychoptera  contaminata  (L.),  P.  albimana 
(Fab.). 

Culicidae:  Theobaldia  annulata  (Schrank),  Culex  pipiens  L. 

Many  pond  species  are  also  found  in  this  habitat. 
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Acid,  peaty  Ponds 

The  ponds  which  are  found  on  the  heathland,  especially  to  the 
south  and  west  of  London,  often  contain  brown,  acid  water  and 
are  more  or  less  lined  with  peat,  or  at  least  drain  a  peaty  area. 
They  are  partly  fringed  with  sphagnum  and  they  support  a  num¬ 
ber  of  species  not  found  in  any  of  the  other  types  of  pond.  The 
fauna  tends  to  have  a  relatively  northern  or  north-western  facies. 
One  of  the  most  striking  examples  of  this  is  the  dragonfly 
Somatochlora  metallica  (v.  d.  L.)  which  apart  from  its  few 
southern  localities  is  found  in  Britain  only  more  than  400  miles 
(644  km)  further  north.  Some  of  the  characteristic  insects  of 
these  ponds  are : 


Ephemeroptera 

Baetidae :  Cloeon  dipterum  (L.). 


Odonata 

Coenagriidae :  Ceriagrion  tenellum  (de  Villers),  Pyrrhosoma 
nymphula  (Sulz.). 

Lestidae  :  Lestes  sponsa  (Hans.). 

Corduliidae:  Somatochlora  metallica  (van  der  Lind.). 

Libellulidae :  Libellula  depressa  L.,  Orthetrum  coerulescens 
(Fab.),  O.  cancellatum  (L.),  Sympetrum  scoticum  (Don.). 

Hemiptera 

Hebridae  :  Hebrus  ruficeps  Thoms. 

Gerridae  :  Gerris  gibbifer  Schumm. 

Notonectidae :  Notonecta  obliqua  Gallen. 

Corixidae:  Hesperocorixa  castanea  (Thoms.),  Sigara  scotti  (Fieb.). 


Coleoptera 

Haliplidae :  Haliplus  lineatocollis  Marsh.,  H.  variegatus  Sturm. 

Dytiscidae :  Hydroporus  tristis  Payk.,  H.  gyllenhali  Schdt.,  H. 
incognitus  Sharp,  H.  erythrocephalus  (L.),  H .  melanarius 
Sturm,  H.  memnonius  Nic.,  H.  obscurus  Sturm,  H.  nigrita 
(Fab.),  H.  pubescens  (Gyll.),  Agabus  afjinis  (Payk.),  A. 
unguicularis  Thoms.,  A.  nebulosus  (Forst.),  A.  sturmii 
(Gyll.),  A.  chalconotus  (Panz.),  A.  bipustulatus  (L.),  Ilybius 
fuliginosus  (Fab.),  I.  obscurus  (Marsh.),  I,  aenescens 
Thoms.,  Bantus  notatus  (Fab.),  Dytiscus  semisulcatus 
Mull.,  Acilius  sulcatus  (L.). 

Gyrinidae:  Gyrinus  marinus  Gyll. 
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Hydrophilidae :  Paracymus  scutellaris  (Rosenh.),  Anacaena 

bipustulata  (Marsh.),  Berosus  signaticollis  Charp. 
Chrysomelidae:  Plat eumaris  discolor  (Panz.). 

Diptera 

Chironomidae :  Graceus  ambiguus  Goet. 

Culicidae  :  Aedes  punctor  Kby. 

Dolichopodidae :  Hydrophorus  bipunctatus  (Lehm.). 


Brackish  Ponds  and  Ditches 

Many  of  the  extensive  estuarine  habitats  near  London  have 
now  been  drained  and  built  over  but  there  are  still  a  considerable 
number  of  such  sites  at  the  mouth  of  the  Thames  and  even  more, 
though  further  from  London,  in  Essex  and  to  a  lesser  extent 
Sussex.  Some  species  are  peculiar  to  brackish  water,  others 
though  found  inland  are  much  commoner  on  or  near  the  coast. 
In  the  south-east  of  England  such  species  include : 

Hemiptera 

Saldidae :  Saldula  palustris  (Douglas). 

Gerridae  :  Gerris  thoracicus  Schumm. 

Notonectidae :  Notonecta  marmorea  Fab.  ssp.  viridis  Dele. 
Corixidae:  Sigara  stagnalis  (Leach),  S.  selecta  (Fieb.). 


Coleoptera 

Haliplidae  :  Haliplus  apicalis  Thoms. 

Dytiscidae:  Laccophilus  variegatus  (Germ.),  Hygrotus  parallelo- 
grammus  (Ahr.),  Agabus  conspersus  (Marsh.),  Dytiscus 
circumflexus  Fab. 

Gyrinidae  :  Gyrinus  caspius  Men. 

Hydrophilidae:  Limnoxenus  niger  (Zschach),  Enochrus  melano- 
cephalus  (Fab.),  E.  halophilus  (Bed.),  E.  bicolor  (Fab.), 
Helochares  lividus  (Forst.),  Laccobius  biguttatus  Gerh., 
Berosus  spinosus  (von  Stev.),  Ochthebius  marinus  Payk., 
O.  pusillus  Steph. 

Chrysomelidae :  Macroplea  mutica  (Fab.)  var.  curtisii  (Lac.). 

Diptera 

Culicidae :  Anopheles  maculipennis  atroparvus  van  Thiel,  Aedes 
detritus  Hal.,  A.  caspius  (Pallas). 

Stratiomyidae :  Stratiomys  furcata  (Fab.),  Nemotelus  uliginosus 
(L.),  N.  notatus  Zett. 
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